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DEAR  SIR, 


I 
* '  ' '  «        »      I 


In  finding  your  Name  prefixed .  to  the  foU 
lowing  pages,  without  permission,  I  trust  you 
will  feel  no  emotion  more  unfavourable  than 
that  of  surprize.  I  know  not,  indeed,  to 
whom  I  could  dedicate  such  a  work  as  this 
with  more  propriety  than  to  an  elegant  Schor 
lar,  a  comprehensive  Observer  of  a  large 
portion  of  the  century  attempted  to  be  rcr 
viewed,  a  Master  of  so  many  of  its  literary 
and  scientific  improvements,  a  conspicuous 
Actor  in  some  of  its  ro'ost  jpeitiorable  and  im-r 
poFtant  transactions,  afr'  able  and  eloquent 
Defender  of  his  couirtry's  rights,  a  munifi- 
cent Patron  of  American  -literature,  and  (if 
personal  or  ^oc^^  feditigsVmay  be  allo\yed  to 
intrude)  a  uniform  and  affectionate  Friend 
of  my  honoured  Parents,  and  one  of  the  most 
illustrious  of  those  who  owe  their  birth  to 
my  native  State. 
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Among  the  numerous  opinions  expressed  in 
these  volumes,  you  will,  no  doubt,  find  some 
which  totally  differ  from  your  own;  and 
others  which  more  attentive  and  enlarged 
views  would  have  taught  me  considerably  to 
ni<pdify  or  amend.  Of  the  fonmer  you  will 
not  consider  this  public  address  as  implying 
or  soliciting  your  approbation*  Of  tlie  latter 
I  am  confident  you  will  be  disposed  to  form 
a  candid  and  even  an  indulgent  estimate. 

But  with  respect  to  ^ome  of  the  leading 
opinions  delivered  in  the  following  sheets,  I 
am  happy  in  the  assurance  that  you  perfectly 
coincide  with  me.  To  all  that  is  said  of  the 
perfect  harmony  between-  the  Reliqion  ot^ 
Christ  and  ig^uine  ^ildsc^hy,  aad  <rf  th0 
ill  ustraition  and.  fsupfioflt  which  the  £oiimer  ha? 
received  2k  every  swcctsslve  step  of  itlie  latter 
an  the  list  age;  to  eviary  unfivourabie  judgr 
ment  pnosidunoed  on  th^oBe  dieories^  fal&iely 
called  f)hilosophy,  ♦t^hich  pervert  reason^  con*- 
tmdict  R^Meiattlon,  and  blaspheme  its  divi^^ 
Avthor;  and  to  every  eoupressian  of  sadsfac*- 
tion  at  the  puogress  o£  elegant  letters,  and  sub* 
6tantial  scieoce,  *<v?i(^1i]0rg**!lg  |tf{{A^te  the  dig- 
ivity  4ind  happiness  bl  m^-^^^  iipinions  ^nd 
sentiments  like  thesej*^jft&<^tp<?*much  of  your 
character  to  doubt  9I  jeqeiiwg  {four  sanction. 


*«•  •  •  *«•  •••  • 


Those  who,  Uke  yourself,  contemplate  every 
department  of  human  affairs  tlirough  the  me- 
dium of  Christian  principles,  while  they  see 
much  to  deplore,  see  also  much  to  approve  and 
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admire  in  the  history  of  science  for  the  last  age. 
What  effect  the  knowledge  bequeathed  by  that 
age  may  have  on  the  harmony,  virtue  and 
happiness  of  mankind  in  the  one  on  which  we 
have  entered,  is  known  only  to  infinite  Wis- 
dom. Let  us,  however,  indulge  in  favourable 
anticipations  as  long  as  we  can.  In  all  events 
we  are  assured,  that  this,  as  well  as  all  the 
other  fruits  of  human  genius  and  activity, 
will  be  made  conducive  to  the  welfare  of 
the  good,  in  a  more  enlightened  and  a 
more  happy  world. 

I  am,  dear  Sir, 
With  much  respect. 

Your  obliged  and  obedient  servant, 


SAMUEL  MILLER. 


Ncw-ToTk^  Nov.  25,  1803. 
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PREFACE. 


A.  SIMPLE  history  of  this  publication  will  besf 
unfold  its  design,  and  will  form  the  best  apology 
for  its  numerous  imperfections.  On  the  first  day 
of  January,  in  the  year  1801^  the  author  being 
called,  in  the  course  of  his  pastoral  duty,  to  de- 
liver a  sermon,  instead  of  choosing  the  topics  of 
address  most  usual  at  the  commencement  or  a  tiew 
year,  it  Occurred  to  him  as  more  proper,  in  enter- 
ing on  a  netv  Century^  to  attempt  a  review  of  the 
preceding  age,  and  to  deduce  from  the  prominent 
features  of  that  period  such  moral  and  religious 
reflections  as  might  be  suited  to  the  occasioii.  A 
discourse,  formed  on  this  plan,  was  accordingly 
delivered.  Some  who  heard  it  were  pleased  to 
express  a  wish  that  it  might  be  published.  After 
determining  to  comply  with  this  wish,  it  was  at 
first  intended  to  publish  the  original  discourse, 
with  some  amplification;  to  add  a  large  body  of 
notes  for  the  illustration  of  its  several  parts;  and 
to  comprise  the  whole  in  a  single  volume.  Pro- 
posals were  issued  for  the  publication  in  this  form, 
and  a  number  of  subscribers  gave  their  names  for 
its  encouragement. 

Little  progress  had  been  made  in  preparing 
the  work,  on  this  plan,  for  the  press,  before  the 
objections  to  such  a  mode  of  arranging  the  mate- 
rials appeared  so  many  and  cogent,  that  it  was  at 
length  thought  best  to  lay  aside  the  form  of  a  ser- 
mon^ and  to  adopt  a  plan  that  would  admit  of 
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more  minuteness  of  detail,  and  of  greater  freedom 
in  the  choice  and  exhibition  of  facts.  This  alter- 
ation in  the  stri^:ture  of  the  work  led  to  an  exten- 
sion of  its  limits;  materials  insensibly  accumu- 
lated; and  that  portion  which  was  originally  in- 
tended to  be  comprised  in  a  third  or  fourth  part 
of  a  single  volume  gradually  swelled  into  two 
volumes. 

it  id  probable  that  ocve  ci  the  first  reflations 
made  by  most  usaden  of  the  fbltowmg  pages,  will 
be,  that  the  plati  is  too  aitensiv^  to  be  well  exe<* 
cuted  hyam/  mdividuai;  aiod  tfaart  it  was  pecuHariv 
presumptQoas  in  one  of  comparatively  smaU  ceao- 
m^y  and  who  could  not  obtain  access  to  ample 
libraries^  to  ondertake  rach  a  work.  The  author 
feels  the  justness  and  weight  of  this  re&ectioA>  and 
is  sensible  that  to  present  a  fuU  and  satbfactorf 
view  of  any  one  of  the  departments  embraced  by 
this  Retfospect,  would  oe  a  task  beyond  bis 
powers;  would  afford  abundant  employment,  for 
many  yeafs,  to  a  mind  much  more  mature,  active^ 
aiKl  enlightened  dian  bis.  Why  ^n,  it  will  be  ask* 
ed,  did  he  adventure  in  so  arduous  an  enlerprize  i 
In  answer  to  this  question,  hie  must  ingesmously 
confess^  that  he  engaged  witbont  due  considera- 
tion, and  did  not  oegm  suitably  to  estimate  l^e 
extent  and  difficulty  of  the  task  till  he  hod  pro- 
ceeded too  far  to  retract.  He  is  also  bound  in 
candour  to  declare,  Itiat  his  own  instruction  and 
improvement  were  among  his  principal  motives  in 
undertaking  and  prosecutm^  this  work.  Being  per- 
suaded that  writing  on  a  siroject  is  one  of  the  iest 
xneans  of  methodising  and  correcting  one's  own 
views  of  it ;  and  hopmg  that,  while  he  informed 
himself,  he  might  amuse,  if  not  instruct  others, 
be  snbmitted  to  tlie  toil  of  collecting  and  arrang- 
ing the  materials  which  ape  here  presented.    If 


PREFACE.  Ix 

none  of  his  readers  should  be  able  to  derive*  either 
entertainment  or  information  from  the  foUowing^ 
sheets^  he  has  the  satisfactkn  of  reflecting,  that 
he  himself  derived  both  frcS  the  labour  of  pre- 
.  paring  them  for  the  press. 

Though  the  greater  part  of  this  work  consists 
of  compilation  j  yet  the  writer  Claims  to.be  some- 
thing more  than  a  mere  compiler.  He  has  oirer~ 
ed,  where  he  thought  proper,  opinions,  reflections,, 
and  reasonings  or  his  own ;  and  though  many  of 
these  are  adopted,  perhaps  too  hastilv,  from  others, 
there  are  some  of  which  all  the  praise  and  all  the 
blame  belong  to  himself.  He  is  not,  however, 
solicitous  to  discriminate,  even  if  it  were  possible, 
between  these  several  parts  of  the  work.  If  the 
exhibition  of  facts  and  opinions,  so  far  as  it  goes, 
be  tolerably  just,  the  question  whence  they  ori- 
ginated is  of  little  consequence  to  the  reader. 

With  respect  to  the  division  and  arrangement 
of  the  subjects,  it  was  judged  advisable  to  adopt 
rather  a  popular  than  a  scientific  plan.  This  plan 
is,  no  doubt,  liable  to  some  objections;  but  it  ap- 
peared better  suited  to  thepurpose  in  view  than 
any  other  that  presented.  The  reader  will  observe 
that  the  sciences  of  Theology^  Morals^  and  Poli- 
tics are  not  noticed  in  this  first  Part.  The  reason 
of  the  omission  is,  that  it  appeared  most  proper  to 
Jeave  what  may  be  said  concerning  the  revolutions 
and  improvements  in  these  three  interesting  depart- 
ments of  science,  respectively,  to  stand  as  prelimi- 
naries to  the  three  remaining  divisions  of  the  work, 
in  which  some  account  will  be  attempted  of  the 
^reat  events  in  the  Christian  Church,  in  the  Moral 
World,  and  in  Political  Principles  and  Establish- 
ments, during  the  last  century.  It  was  supposed 
that  in  this  connection  the  rise,  progress,  and  in^ 
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fluence  of  new  systems,  and  modes  of  thinkings 
might  be  exhibited  with  greater  adrantage,  and 
perused  with  more  satisfaction. 

As  the  author  aimed  at  nothing  more  than  a 
brief  retrospect  of  the  period  to  which  this  work 
is  devoted,  it  was  impossibk  for  him  to  do  more, 
consistently  with  his  plan,  than  to  mention  the 
principal  discoveries,  inventions,  improvements 
and  writers,  under  each  head;  and  even*  these 
could  only  be  noticed  with  great  brevity,  and  in 
very  general  terms.  To  have  attempted  minute 
details,  and  particular  explanations,  would  have 
extended  the  work  to  many  volumes.  With  respect 
to  the  choice  which  has  been  made  of  facts  and 
names,  the  degree  of  importance  ascribed  to  them, 
and  the  proportion  of  room  and  attention  allotted 
to  each,  different  readers  will,  no  doubt,  entertain 
different  opinions.  Everyone  will  be  apt  to  suppose 
that  the  particular  names  and  studies  to  which  he  is 
most  attached,  are  not  noticed  with  sufficient  re- 
spect, or  dwelt  upon  at  sufficient  length.  The  au- 
thor can  only  say,  that,  in  general,  he  indulged 
in  more  or  less  prolixity,  according  to  his  ideas 
of  the  importance  of  the  several  subjects,  the  ex- 
tent of  his  acquaintance  with  them,  or  the  degree 
in  which  they  interested  his  own  mind.  That  rrom 
such  a  multiplicity  of  objects,  he  often  selected 
injudiciously,  and  made  an  erroneous  estimate  of 
their  comparative  value,  is  altogether  probabie. 

Although  the  very  nature  of  the  work  required 
that  all  the  subjects  brought  into  view  shonld  be 
treated  superficially,  and  that  nothing  more  than 
rapid  outlines  should  be  attempted;  yet  the  intel- 
ligent reader  will,  doubtless,  discern,  that  the  mode 
of  treating  some  of  the  subjects  manifests  a  very 
small  and  partial  acquaintance  with  them.  For  the 
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want  of  more  just  and  enlarged  views,  the  author 
fears  he  has  often  written  in  a  crude  and  unsatis- 
factory manner  on  topics  which,  in  the  same  com- 
pass, might  have  been  better  discussed.  In  some 
instances,  however,  he  has  failed  of  giving  a  more 
satisfactory  account  of  the  additions  made  to  sci^ 
ence,  by  distinguished  individuals,  from  another 
cause:  Where  it  would  have  been  impossible  to 
state  the  precise  limits  of  what  each  has  done  to 
advance  our  knowledge  of  a  particular  subject, 
iTvithout  going  into  a  discussion  of  many  pages, 
little  more  is  frequently  attempted  than  to  give  a 
list  of  the  names  of  those  individuals,  on  the  pre^ 
sumption  that  the  inquisitive  reader  will  seel^  tor  a 
more  full  account  of  their  respective  claims  else- 
where. 

It  will  not  be  supposed  that  the  author  has  at'* 
tentively  read  all  the  works  concerning  which  h^ 
delivers  opinions.  Some  of  them  he  never  save", 
and  has  ventured  to  give  their  character  entirely  on 
the  autboritv  of  those  whom  he  considers  better 
judges  than  nimself.  Many  he  has  seen  and  con- 
sulted, with  more  or  less  attention,  as  his  avocar 
lions  allowed.  It  is  only  a  small  part  which  he  call 
claim  the  honour  of  having  read  and  studied  with 
care.  It  is  probable,  however,  that  he  might  havt 
spared  himself  the  trouble  of  making  this  confes- 
sion; symptoms  of  superficial  reading,  or  of  strik- 
ing unacquaintance  with  many  works  of  which  he 
speaks,  will,  no  doubt,  be  often  discovered. 

In  enumerating  the  principal  writers  on  the  va- 
rious subjects  reviewed,  it  will  be  observed  that 
those  who  have  written  in  the  Elnglish  language 
engage  the  largest  share  of  the  author's  atten- 
tion. The  reason  of  this  is  obvious;  he  is  best 
acquainted  with  such  writers;  and  from  his  ig^ 
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norance  of  most  of  the  languages  of  the  coati* 
nent  of  Europe,  he  has  probably  failed  of  men- 
tioning many  works  quite  as  worthy  of  respectr 
fill  notice  as  others  on  which  he  has  bestowed 
high  praise.  Perhaps  a  still  more  formal  apology 
Will  be  deemed  necessary  for  the  disposition  to 
introduce  American  writers  and  publications, 
f^ven  of  moderate  character,  which  he  has  so 
frequently  discovered.  But  besides  indulging  a 
natural  partiality  for  his  own  country,  which  is 
At  least  pardonaole,  he  was  desirous  of  cqllecting 
and  exhibiting  as  much  information  on  the  subject 
of  American  literature  as  the  nature  of  his  under- 
taking admitted.  And  as  no  attempt  to  give  a  ge- 
neral historical  view  of  this  subject  has  ever  been 
before  made ;  as  a  considerable  portion  even  of  the 
humble  and  meagre  records  from  which  he  has 
drawii  his  materials,  are  daily  perishing.;  and  as 
peculiar  circumstances  sometimes  give  to  literary 
characters  and  events  a  relative  importance,  be- 
yond their  absolute  value,  he  thought  it  advisable 
to  take  notice  of  more  obscure  names,  and  pf 
smaltsr  publications;  than  could  with  propriety 
have  been  mentioned  in  countries  of  a  more  mature 
literary  character.  Perhaps,  however,  in  his  zeal 
to  cdllect  every  thing  h^  could  find  on  this  subr 
ject,  he  has  Sometimes  descended  too  low. 

Should  any  reader  be  offended  by  the  language 
of  panegyric  which  is  frequently  bestowed  on  the 
intellectual  and  scientific  endowments  of  some 
distinguished  abettors  of  heresy  or  of  infidelity, 
he  is  entreated  to  remember  that  justice  is  due  to 
all  men.  A  man  who  is  a  bad  Christian  may  be 
a  very  excellent  mathematician,  astronomer,  or 
chemist;  and  one  who  denies  and  blasphemes  the 
Saviour  may  write  profoundly  and  instructively 
on  some  branches  or  science  highly  interesting  tp 


PREFACE,  xiu 

muikind.  It  is  proper  to  commiserate  the  mistakes 
of  such  persons,  to  abhor  their  blasphemy,  and  to 
warn  men  against  their  fatal  delusions;  but  it  is 
surely  difficult  to  see  either  the  justice  or  utility  of 
withholding  from  them  that  praise  of  cenius  or 
of  learning  to  which  they  are  fairly  entitled. 

It  will  probably  be  remarked,  by  the  intelligent 
reader,  that  a  due  proportion  between  the  parts 
of  this  work,  according  to  the  relative  importance 
and  extent  of  each  subject,  is  not  always  preserv- 
ed. Had  the  manuscript  been  completed  before 
any  part  of  it  was  sent  to  the  press,  faults  of  this 
kind  would,  no  doubt,  have  been,  in  some  de- 
gree, avoided  5  but  the  truth  is,  that  the  first 
pages  of  the  manuscript  were  put  into  the  hands 
of  the  printer  before  a  single  chapter  of  the  work 
had  been  fully  written ;  and  each  successive  sheet 
was  prepared,  from  the  materials  previously  col- 
lected^ at  the  call  of  the  printer,  and  amidst 
the  hurry  of  incessant  professional  labours.  It 
is  scarcely  necessary  to  add,  that  this  race  with 
the  press  frequently  rendered  impossible  that  labo- 
rious investigation,  and  that  careful  correction 
which  were  nighly  desirable:  nor  could  the  au- 
thor excuse  himself  for  conduct  so  manifestly  in- 
discreet, had  he  duly  considered  beforehand  the 
nature  and  magnitude  of  the  engagement.  But 
it  must  be  acknowledged,  that  as  he  entered  on 
the  work  without  duly  appreciating  the.  arduous- 
ness  of  his  undertaking,  so  every  step  in  the  pur- 
suit convinced  him  more  and  more  of  its  extent 
and  difficulty;  that  in  the  prosecution  of  his  task 
he  wished  an  hundred  times  he  had  never  under- 
taken it;  and  that  now  it  is  brought  to  a  close, 
few  readers  can  be  more  sensible  than  he  is  him- 
self of  its  numerous  and  great  defects. 
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it  will  be  observed,  that  three  part^  of  the  ori«> 
ginal  plan  yet  remain  to  be  executed.  Whether 
the  execution  of  the  whole  will  be  attempted  de- 
pends, in  some  measure,  on  the  reception  which 
shall  be  given  to  this  First  Part.  The  author  is 
particularly  desirous  of  completing  the  fourth 
and  last  division ;  viz.  that  which  relates  to  the 
Literature,  Science,  Itevolutions,  and  principal 
Events  of  the  Christian  Church  during  the  last 
age;  and  even  if  he  should  be  compelled  to  aban-* 
don  the  two  intermediate  divisions,  he  cherishes 
the  hope  of  being  able,  if  his  life  should  be 
spared,  to  lay  something  before  the  public  on  this 
favourite  subject. 

The  reader  is  particularly  requested  not  to  over* 
look  the  Additional  Notes,  They  will  be  found 
to  supply  some  of  the  deficiencies,  and  to  correct 
some  of  the  errors  with  which  the  body  of  the 
work  abounds.  About  an  eighth  or  tenth  part  of 
these  notes  are  derived  from  the  remarks  of  triends. 
It  was  at  first  intended  to  make  a  particular  ac* 
knowledgment  to  every  individual  who  had  fur- 
nished any  thing  of  this  kind;  but,  for  cogent 
reasons,  a  general  acknowledgment  was  afterwards 
thought  preferable. 
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INTRODUCTION. 

A  HE  oldest  historian  in  the  world,  and  the 
only  one  in  whose  information  and  faithtiilness  we 
can  place  unlimited  confidence,  tells  us,  that,  in 
the  beginning,  when  God  created  the  heavens 
and  the  earth,  he  said— Z^^  there  be  lights  in  the 
firmament  of  the  heaven^  to  divide  the  day  from  the 
night;  and  let  tliem  be  for  si^ns,  and  for  seasons, 
and  for  days,  and  for  years.  Without  recurring  to 
the  regular  motions  of  these  celestial  orbs,  time 
would  pass  unnoticed  and  unmeasured.  Its  flight, 
in  itself,  is  not  an  object  of  sense;  we  neither  see 
nor  hear  it.  But  by  observing  the  diurnal  revolu- 
tions of  the  heavenly  bodies,  we  acquire  the  concep- 
tion of  days;  by  dividing  these  days,  we  form  hours 
and  minutes;  and,  by  multiplying  them,  wc  gain 
the  ideas  of  months,  years,  and  ages.  Like  all 
the  rest  of  the  works  and  ways  of  God,  these 
means  of  marking  the  progress  of  time,  and  as- 
certaining its  portions,  are  adapted  to  promote 
both  phydcal  and  moral  advantage.    To  the  phi- 
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losopher  they  furnish  inestimable  rules  and  prin^ 
ciples  of  calculation;  to  the  man  of  business  they 
present  measures  and  stimulants  to  industry ;  and, 
above  all,  to  the  christian  they  offer  continual  me- 
morials of  the  end  of  life,  and  unceasing  excite- 
ments to  moral  dispatch. 

Hence  the.close  of  one  year,  and  the  commence- 
ment of  another,  are  generally  marked  by  mutual 
congratulations,  by  a  peculiar  train  of  reflections, 
by  new  plans  and  undertakings,  and  by  charac- 
teristic changes  in  domestic,  social,  and  political 
affairs.  It  is  a  period  which  interests  the  feelings, 
and  constitutes  a  prominent  point  in  the  life  of 
almost  every  man. 

But,  on  reaching  the  termination  of  an  active 
and  eventful  century,  and  entering  upon  a  new 
one,  the  emotions  of  the  reflecting  mind  are  still 
more  strong,  and  the  impressions  made  more  'va- 
rious and  interesting.  Tiiis  is  a  transition  which 
few  individuals  at  present  on  earth  have  before  wit- 
nessed, and  which  few  now  living  will  ever  again 
behold.  At  such  a  period  it  is  natural,  and  it  is 
useful,  to  pause;  to  review  the  extensive  scene;  to 
estimate  what  has  been  done ;  to  inquire  whether 
we  have  grown  wiser  and  better,  or  the  reverse ; 
and  to  derive  those  lessons  of  wisdom  from  the 
whole,  which  rational  beings  ought  ever  to  draw 
from  experience. — ^While  the  student  of  chronology 
is  disputing  about  the  time  when  the  old  century 
terminated,  and  the  new  one  began  ;*•  and  while 

a  It  would  be  neither  comrenieiit  nor  leaiooable  to  attempt,  in  thi»  phee» 
9  dttcuMion  of  the  question,  when  the  nineteenth  century  commenced. 
The  author  takes  for  granted,  that  it  commenced  on  the  first  day  of  Ja- 
nuary, x8ox.  In  this  opinion  he  is  supported  by  the  deciiion  of  many  of 
tl^ose  who  are  beft  qualified  to  judge  on  the  subject.  Dt  Lalahde,  the 
great  French  aibonomer,  tells  us  that  the  same  question  was  discussed  with 
great  warmth  at  the  close  of  the  seventeenth  century,  and  that  many  pam- 
phlets were  written  with  a  iriew  to  settle  it,  of  several  of  which  he  is  pos* 
tessed.  He  decides,  without  hesitation,  that  the  century  commenced  on 
the  day  abote-mentiooed«— iS<«  DiL*land€*i  Hutmj  ofA^fruwuy/or  X799« 
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astronomer  sees  nothing  in  this  period  but  the 
completion  of  a  certain  number  ot  planetary  re- 
volutions, and  the  commencement  or  another  se- 
nes,  the  man  of  true  wisdom  is  employed  in  at- 
tending to  other  objects,  and  in  pursuing  different 
inquiries. — ^Rich  were  the  stores  of  instruction, 
and  great  the  improvement,  which  an  ancient  king 
received  irom  returning ^  (nfter  a  long  course  of  ac^ 
tiouy  and  looking  upon  all  the  works  which  his  hands 
had  wrought y  and  the  labour  which  he  had  labouj'ed 
to  do.  It  was  upon  this  calm  retracing  of  his 
steps,  that  he  discovered,  more  fully  than  ever  be- 
fore, wherein  he  had  been  profitably  employed; 
and  in  what  respects  his  unwearied  exertions  had 
t)ccn  but  vanity  and  vexation  of  spirit. 

Standing,  therefore,  as  we  do,  upon  the  threshold 
of  a  NEW  CENTURY,  it  may  prove  both  amusing 
and  instructive  to  take  a  hasty  retrospect  of  that 
to  which  we  have  just  bidden  adieu.  In  this  re- 
trospect, the  scene  which  lies  before  us  is  large 
and  various.  On  whatever  part  we  cast  the  eye, 
important  objects,  and  interesting  lessons,  present 
themselves  to  view.  Out  of  these  it  will  only  be 
possible  to  select  a  few  of  the  most  conspicuous 
and  striking,  and  to  display  each  with  the  utmost 
brevity. 

He  who  attempts  to  take  a  view,  even  the  most 
superficia},  of  human  nature,  and  of  human  affairs, 
vrithin  any  given  period,  will  soon  find  that  the 
object  which  he  .undertakes  to  survey,  is  complex 
and  multiform.  Man,  always  variable,  and  neveV 
consistent,  imparts  this  character  to  every  thing 
that  he  touches.  To  give  the  history  of  a  single 
mind  for  a  single  day;  to  mark  with  justice  its 
revolutions,  its  progress,  its  acquirements,  and  its 
retrocessions;  to  form  an  estimate  of  the  good,  or 
of  the  evil,  which.  Within  this  time,  it  may  have 
produced  3  and  to  trace,  in  accurate  lines,  wherein 
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its  character  on  that  day  differed  from  its  character 
on  the  preceding,  is  a  task  which  can  appear  easy 
only  to  ignorance  and  inexperience.  And  in  pro- 
portion as  the  number  of  minds  to  be  contemplated 
mcreases,  or  the  length  of  the  time  in  question  is 
extended,  the  difficulties  of  the  undertaking  mul- 
tiply, and  it  becomes,  in  every  respect,  more  ar-- 
duous.  How  numerous  the  difficulties,  then,  of 
estimating  the  operations  and  the  progress  of  the 
human  race  for  an  hundred  years ! 

Another  source  of  doubt  and  mistake  also  arises 
here,  besides  that  which  is  occasioned  by  the  cOm-i 
plexness  and  confusion  of  the  scene.  Who  can 
distinguish  between  revolution  and  improvement  in 
human  affairs?  Who  can  undertake  to  say  in  what 
cases  they  are  synonymous  terms,  and  when  they  are 
directly  opposite  ?  If  every  change  were  to  be  con- 
sidered an  advantage,  it  would  follow,  of  course^ 
that  the  strides  of  civilized  man,  in  every  species 
of  improvement,  during  the  last  century,  have 
been  prodigious,  fiut,  alas!  this  principle  cannot 
be  admitted  by  the  cautious  inquirer,  or  the  firiend 
of  human  happiness.  The  passion  for  novelty  and 
change,  so  universal  and  unceasing,  has  doubtless 
oftentimes  indulged  itself  at  the  expense  of  real 
good,  and  substantial  enjoyment. 

A  wise  man,  and  an  mspired  writer,  has  told 
us,  that  there  is  no  new  thing  under  the  sun.  Is 
there  any  thing  whereof  it  may  be  saidy  See^  this  is 
neto  f  It  hath  been  already  of  old  time,  which  teas 
before  ity.— -This  passage,  like  many  others  of  a 
similar  kind,  is  doubtless  not  to  be  mterpreted  as 
declaring  literally,  that  there  never  have  been,  nor 
ever  can  be,  any  schemes,  events,  or  discoveries 
entitled  to  the  appellation  of  neroi  but  as  teaching 
us,  in  a  strong  and  figurative  manner,  that  the  pro* 
jects  and  improvements  of  human  genius  are 
frequently  sinking  into  forgetfulnesSj  and  rising 
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again ;  that  old  systems  are  daily  revived,  clothed 
in  new  dresses,  decorated  with  new  names,  and 
palmed  on  the  world  as  creatures  of  modem  birth ; 
and  that  very  few  of  the  boasted  efforts  of  genius, 
either  in  Solomon*s  days,  or  at  any  subsequent 
period,  could  be  called  entirely  original.  The 
smallest  acquaintance  with  history  is  sufficient  to 
convince  any  one  that  this  is  a  just  representation. 
That  there  are  some  things  peculiar  to  certain 
periods  and  countries,  will  not  be  disputed ;  but 
tJbat  these  are  fewer  in  number,  and  the  peculiarity 
much  smaller  in  degree,  than  transient  observers 
imagine,  is  certainly  also  true.  Hence  arises  a 
further  difficulty  in  deciding  wherein  one  age  dif^ 
fers  from  another.  Histoiy  is  not  an  instructress 
sufficiently  minute  and  patient  to  enable  us  always 
to  judge  promptly  and  accurately  on  this  subject. 

'^  It  affords  some  astonishment,*'  says  a  late 
writer,  "  and  much  curious  speculation,  to  the  re- 
flecting mind,  that,  probably,  not  a  system  of 
philosophy  exists  among  the  modems,  which  had 
not  its  foundation  laid  upon  some  one  opinion  or 
^  another  of  the  ancient  theorists,  and  the  outlines 
**  of  which  may  not  be  found  in  such  of  their  writ- 
•*  ings  as  have  come  down  to  our  time.  Even  the 
**  Newtonian  doctrine  of  gravitation  was  not  un- 
"  known  to  Lucretius;  for  that  poet,  in  his  first 
book,  attempts  to  refute  the  idea  that  the  uni- 
verse had  a  centre,  to  which  all  things  tend  by 
their  natural  gravity.  That  the  central  point 
^*  had  rhe  strongest  power  of  attraction  was  equally 
**  an  hypothesis  of  Sir  Isaac  Newton  and  the  an- 
"  cient  stoics.'"*  The  ingenious  writer  might  have 
extended  his  remark  much  further,  and  have  gone 
into  a  very  amusing  detail  on  this  subject.  Some 
facts,  tending  to  confirm  his  position,  will  appear  in 

k  n&AKft*!  Litcraf7  Houn,  voL  L  p.  Z2i»  13. 
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•the  following  pages/  Let  us  beware,  however; 
of  cairying  me  principle  beyond  due  bounds. 

A  difficulty  also  arises,  in  attempting  to  make 
the  proposed  estimate,  from  the  disposition  of 
man  to  magnify  present  objects.  It  is  an  old 
remark,  that  important  persons  and  scenes  acquire 
an  additional  magnitude  in  our  eyes  when  seen 
from  a  distance.  But  it  i^  as  true  that  the  same 
error  of  intellectual  vision  occurs  daily  with  re« 
spect  to  objects  seen  near  at  hand.  Men  have 
always  been  unduly  disposed  to  consider  their 
own  times  as  distinguished,  above  all  others,  by 
remarkable  evients.  The  virtue  or  the  vice,  the 
knowledge  or  the  ignorance,  the  discoveries  or 
the  destructions,  which  we  personally  witness,  or 
of  which  we  have  recently  heard,  are  apt  to  im- 
press us  more  deeply,  and  to  be  estimated  more 
ttighly  in  the  history  of  man,  than  their  real  im- 
portance deserves.  Hence  nothing  is  more  com- 
mon than  to  hear  men  express  an  opinion,  that  the 
country  and  the  period  in  which  their  lot  is  cast  are 
more  awfully  degenerate,  or  more  extensively  en- 
lightened, according  to  the  occurrence,  or  the  ob- 
ject which  happens  to  occupy  their  minds,  than 
the  world  ever  before  witnessed.  No  doubt  i 
portion  of  this  prejudice  and  partiality  cleaves  to 
every  mind,  and  must  always  interpose  an  obstacle 
in  the  way  of  him  who  would  accurately  calculate 
the  magnitude,  and  justly  exhibit  the  features  of 
recent  events. 

But,  after  making  every  allowance  for  errors  in 
calculation  which  may  arise  from  these  several 

e  ThoM  who  wlih  to  tee  this  lubject  farther  elacidtted,  may  consult  a 
Tcry  amiiting  work  of  M.  Dot  ins,  entitled  Origiju  Jtt  Dtewvtrta  aitrh 
iutet  aux  Moderneif  l^c.  4to.  pobliihed  a  number  of  years  ago.  And  at* 
thovgh  the  Impartial  ttader  will  frequently  perceiTe  that  the  author  carritt 
his  determination  to  withhold  from  the  modems  the  credit  due  them,  for 
many  discoreries,  to  an  extniTagant  and  ridiculous  length,  yet  the  work 
tittdonbtcdly  conuiiu  much  imtnictiv^  tad  Taluabk  nutcer. 


INTKODtrCTlON.  7 

sources,  it  will  probably  be  acknowledged^  that 
the  century  of  which  we  have  just  taken  leave  has 
produced  an  unusual  number  of  revolutions,  and 
at  least  some  improvements,— In  literature  and 

SCIENCE ^in  POLITICAL  PRINCIPLES  and  ESTABLISH* 

MEKTS — ^in  the  moral  world — and  ih  the  chris* 

TIAK  CHURCH. 

To  think  of  surveying  each  of  these  wide  fields, 
throughout  its  whole  extent;  and  especially  to 
think  of  conducting  the  survey  with  the  minute- 
ness of  observation,  and  the  profundity  of  research 
which  would  become  a  philosophic  inquirer,  are, 
at  present,  out  of  the  question.  Had  the  writer 
temerity  enough  to  engage  in  such  a  plan,  or  the 
presumption  to  assume  so  high  a  character,  the 
variety  and  immensity  of  the  task  would  sooa 
convince  him  of  his  error.  The  most  brief  and 
rapid  sketches  only  will,  therefore,  be  attempted^ 
on  each  of  the  above  heads  of  inquiry. 


(  9  ) 


PART  FIRST. 


ON  THE  REVOLUTIONS  AND  IMPROVEMENTS  I^ 
SCIENCE,  ARTS,  AND  LETTERS,  DURING  THE 
EIGHTEENTH  CENTURY. 

IT  is  justly  rematked  by  an  acute  modem  tsrriter/ 
that  the  history  of  learning  and  science  is  much 
less  uniform  than  that  of  civil  affairs ;  that  the  wars^ 
ncgociations,  and  politics  of  one  age  more  resemble 
those  of  another,  than  the  literary  and  scientific 
taste.  He  explains  this  obvious  fact  by  observing; 
that,  in  public  and  political  transactions^  ambition, 
honour,  malice,  revenge,  and  the  various  turbulent 
passions  of  man,  are  the  prime  movers;  and  that 
these  passions  are  not  only  the  same  in  every  age^ 
but  are  also  stubborn,  intractable,  and  by  no  means 
susceptible  of  the  same  variety  of  modification 
which  frequently  takes  place  in  the  literary  taste 
and  habits  of  different  times.  The  former  we  can 
scarcely  expect  any  thing  human  to  controul  ^  but 
the  latter  may  be  and  are  every  day  affected  by 
education,  by  example,  and  by  a  thousand  circum- 
stances which  it  would  be  difficult  to  enumerate. 

It  has  often  been  made  a  question  whether 
mankind  have  effected  any  real  progress  in  knowr 
ledge,  during  the  eighteenth  century.  There 
are  not  a  few  who  maintain  the  negative;  who 
contend,  that  althoujgh  this  period  has  been  abun- 
dantly productive  ofnew  theories,  specious  plans, 

^  HoMi*t  Enays,  vol.  i.^.  zzo« 
C 
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and  oppositions  of  science  falsely  so  called;  yet  tliat*' 
fittle,  if  any  thing,  has  been  done  toward  the  cuP 
tivation  of  solid  lesraing  aod  real  science,  since 
our  fathers  of  the  seventeenth  century  fell*  asleep. 
In  the  opinion^  and  in  the  language  of  such,  the 
present  race  of  men  are  **  a  generation  of  triflers 
"  and  profligates,  sciolists  in  learmng,  hypocrites 
^  in  virtue,  and  formalists  in^  good  breeding;  wise 
•*  only  when  they  follow  their  predecessors,  and 
••  visionary  fools  whenever  they  attempt  to  deviate 
•*  fronr,  or  go  beyond  them."  With  these  cynicat 
critics  noveltv  is  degeneracy;  and  every  thing 
which  bears  me  namte  of  invention,  discovery,  or 
improvement,  is  useless,  if  not  dangerous  innova* 
tion^  Bbt  this  iodiscriminate  opposition  to  the 
claims  of  modem  times  is  evidently  rather  die- 
teted  by  prejudfce  tha»  by  enlightened  views  and 
impartial  observation.  Though  a  change  of  cir- 
cumstances mav  produce  different  degrees  or  kinds^ 
ef  excellence  ht  the  efforts  of  intellect ;  yet  the 
native  powers  of  man  are  doubtless  the  same  in 
all  ages.  It  must  be  admitted^  indeed,,  that  ia 
some  of  the  branches  of  human  knowledge  the 
last  age  has  added  nothing  to  the  attainments  of 
the  preceding ;  and  that  many  thins^s  which  super- 
ficial readers  consider  as  new„  were  tong  since  fami- 
liarly known,  and  as  weH  practised  as  at  the  pre- 
sent day.  Iti  works  of  genius,  imagination,  and 
taste,  there  seems  no  good  ground  to  represent 
the  present  generation  as  possessing  any  peculiar 
or  transcendent  excellence.  Perhaps  a  candid  in- 
quirer wonW  even  say,  that  in  these  respects  we 
rather  fall  below  than  rise  above  the  standards  of 
former  times,  and  for  this  hct  plausible  if  not  sa- 
tisfactory reasons  may  be  assigned.  But  stilly 
amidst  multiplied  false  theories,  and  much  pompous. 
Jargon,  which  have  been  too  prevalent  in  the 
world  during  the  last  century ;  though  the  field  oS 
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terprise,  ia  this  ikpartment  of  human  exertion, 
has  been  more  remarkable  for  the  number  of  la* 
bourers  employed  in  it,  than  for  the  success  of  their 
labours;  though  luxuriant  foliage,  more  than  sul:>- 
stantial  fruity  nas  abounded;  yet  much,  'within 
this  period,  has  been  done.  New  and  important 
truth  has  been  elicited;  discoveries  of  ^n  highly 
interestiag  nature  have  been  made:  -systems  of 
philosophy  have  assumed  a  more  regular,  consisl^ 
^nt,  and  dignified  fcrrm :  and  various  departments 
of  learning  have  %>een  purged  of  the  dregs,  and 
rescued  from  the  rubbish  with  which  the  igno- 
lance  and  the  inexperience  of  former  times  had  en- 
cumberied  them. 

At  the  close  of  the  seventeenth  century,  the 
ctupendous  mind  of  Newton,  and  the  penetrating 
genius  of  Locke,  had  laid  their  systems  of  matter 
and  of  mtnrf  before  the  world.  Like  pioneers  in 
an  arduous  siege,  they  had  many  formidable 
^obstacles  to  remove — ^many  labyrinths  to  ex- 
plore— and  the  piower  «of  numberless  enemies  to 
overcome.  But  they  accomplished  the  mighty 
enterprise.  With  cautious,  hm  firm  and  dauntless 
step,  they  made  their  way  to 'the  intrenchments  of 
fortified  error;  *hey  scaled  "her  walls;  forced  her 
confident  and  blustering  champions  to  retreat;  and 
planted  the  standard  of  truth,  where  flie  banner  erf" 
^gnorasice  and  of  ^Ishood  had  so  long  waved. 

It  camnft  be  supposed,  indeed,  that  these  great 
men  taught  nothing  but  the  truths  and  far  less  that 
they  taught  the  whole  truth.  They  were  fallible 
mortals.  They  were  liable  to  err.  They  did  err. 
But  their  achievements  in  the  respective  regions 
of  knowledge  which  they  explored  and  culti* 
Tated,  were  so  splendid,  as  to  command  the  ad- 
iniration  not  only  of  their  countrymen  and  con- 
temporaries, but  of  the  civilized  world,  and  of 
posterity*     Besides  all  the  light  which  they  in- 


}  2         Revolutions  and  Improvements ^  8Cc. 

dividually  threw  on  the  departments  of  science 
which  they  undertook  to  investigate,  each  com^ 
menced,  or  rendered  fashionable,  a  mode  of  philo- 
sophizing in  his  particular  sphere,  equally  new, 
grand,  and  interesting ;  and  they  may  be  said  to 
ave  laid  the  foundation  of  all  the  magnificent 
structures  which  have  been  since  erected. 

To  Newton  no  successor  has  hitherto  appeared. 
The  chair  which  he  left  has  never  since  been  filled. 
It  is  probable  no  effort  of  the  human  mind,  to  fear 
a  rational  and  permanent  system  of  philosophy,  was 
ever  attended  with  such  a  degree  of  success  as  that 
which  he  made.  Certainly  no  other  system  ever  at- 
tained such  extensive  and  undisputed  empire  in  sci- 
ence. It  is  founded  on  principles  so  precise,  con- 
nected and  firm ;  it  explains,  with  such  luminous 
clearness,  most  of  the  phenomena  of  the  heavens 
which  had  been  observed  before  his  time,  as  well 
as  of  those  which  the  persevering  industry,  and 
the  more  perfect  instruments  of  later  astronomers 
have  made  known;  and  instead  of  being  under- 
mined or  discredited^  has  been  so  remarkably 
illustrated  and  confirmed  by  the  labours  of  subse- 
quent inquirers,  that  any  thing  like  efficient  op- 
position seems  to  have  been  long  since  given  up ; 
and  the  admiring  world  appears  no  longer  to  he- 
sitate in  placinof  the  discoveries  of  this  wonderful 
genius  among  tne  most  important  that  were  ever 
xnade  by  man,  and  among  the  very  few  which  may 
justly  lay  claim  to  immortality. 

And  if  the  intellectual  system  of  Locke  have 
gained  a  sway,  less  general  and  potent,  than  the 
•physical  doctrines  of  his  great  contemporary;  still, 
perhaps,  his  genius  ought  to  be  considered  as  but 
little  mferior.  What  though  a  few  respectable 
metaphysicians,  since  his  day,  have  pointed  out 
some  errors  in  his  principles,  and  suggested  some 
valuable  improvements  in  his  philosophy  of  mind  ^ 
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They  were  taught  by  him  to  think  and  to  rea- 
son. They  stood  on  ground  which  his  wisdom 
and  diligence  had  gained.  As  long  as  the  human 
faculties  continue  to  be  objects  of  study,  this  illus- 
trious man  must  be  considered  one  of  the  greatest 
fathers  of  knowledge,  and  his  writings  as  forming 
a  distinguished  aera  in  the  history  of  science. 

But  tnou^h  no  builders  in  the  temple  of  science 
may  have  arisen  to  the  sanie  rank  with  those  mas- 
ter WORKMEN,  whose  names  have  been  men- 
tioned ;  yet  many  distinguished  men,  within  the 
period  of  which  we  are  speaking,  have  contributed 
their  labours  to  enlarge,  to  simplify,  to  strengthen, 
and  to  adorn  the  edifice,  with  honourable  success. 
Of  these,  time  would  fail  us  to  recount  even  the 
principal  names.  The  most  general  and  superficial 
views  only  of  their  laudable  achievements  can  be 
given. 


CHAPTER  L 

MECHANICAL    PHILOSOPHY.         ' 

Under  this  general  head  is  included  the 
whole  of  that  extensive  branch  of  science,  "  which 
explains  the  sensible  motions  of  the  bodies  of  the 
universe,  with  the  view  to  discover  their  causes,  to 
account  for  subordinate  phenomena,  and  to  im- 
prove art.'*  In  this  department  of  science,  the 
progress  of  the  last  century  has  been  astonishingly 
great.  New  fields  of  inquiry  have  been  opened; 
splendid  discoveries  have  been  made;  and  facts, 
apparently  discordant,  have  been  connected  and 
systematized,  to  anextent  which  does  signal  honour 


^^ 


14  JUkchamcal  Philosophy. 

to  human  capacity ;  and  which  far  surpasses  what 
the  most  sanguine  projectors  of  former  times  had 
reason  to  anticipate.  And  the  paths  to  yet  further 
improvements  in  this  science  are  so  clearly  marked 
out,  that  nothing  seems  requisite  but  honest  tn- 
dustry,  patience,  and  persevering  attention,  to  en«- 
able  niture  adventurers  to  penetmte  into  regions  of 
knowledge,  at  present  far  removed  from  the  sight 
of  man. 

Though  the  Newtonian  Philosophy  is,  perhaps^ 
one  of  the  noblest  products  of  human  genius  ever 
given  to  the  world ;  yet  that  great  interpreter  of 
nature  was  by  no  means  free  from  mistake,  which 
besets,  and  characterizes  all  human  labours. — ^The 
errors  in  this  system,  which  probably,  all  things 
tonsidered,  wete  as  few  as  ever  mingled  themselves 
with  so  extensive  and  important  a  fabric,  were> 
some  of  them,  corrected  by  his  successors ;  who» 
while  they  could  distinguish  spots  in  this  luminary 
of  science,  yet  were  not  backward  to  pay  due 
homage  to  his  general  and  splendid  excellence.-^ 
But,  though  he  had  many  philosophical  adver- 
caries,  who  called  in  question  his  right  to  the  honour 
of  certain  discoveries,  and  who  opposed  particular 
doctrines,  there  were  few  who  ventured  to  de- 
clare war  against  the  leading  principles  of  his  sys- 
tem. This  however  was  done  by  some,  respecta- 
ble both  for  their  learning  and  talents. 

Among  these,  perhaps  none  are  more  worthy 
of  notice  than  the  celebrated  John  Hutchikson, 
of  Great-Britain,  and  his  followers,  who  occupy 
a  considerable  space  in  the  scientific  history  m 
the  eighteenth  century.  Mr.  Hutchinsok,  dissa* 
tisfied  with  the  prevalence  of  Newton^s  opinions, 
and,  perhaps,  feeling  some  envy  at  his  extended 
feme,  undertook  to  disprove  the  doctrilhes  dis- 
plaved  in  his  Principta,  as  opposed  to  revelation, 
and>  of  cossequeace^  &lse«    To  effect  this,  be 
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tMiblislied,  in  1724,  the  first  part  of  a  large  and 
teamed  work,   which   he  called  Moseys  Prin^ 
erpiay  in  which  he  ridicaled  the  doctrine  of  gravi- 
taticra  as  impious  and  absurd ;  and  in   1727,  the 
second  part,  in  which  he  delivered  what  he  sup- 
posed to  be  the  true  principles  of  scripture  philo- 
sophy .     This  singular  philosopher  taught,  that  the 
sacred  writings  are  intended  to  instruct  us  in  all 
physical  as  well  as  moral  apd  spiritual  truth ;  that 
the  Hebrew  text  of  the  Bible  is  not  only,  in  every 
re^>ect,  entire,  as  it  came  from  Crod ;  but  also  that 
rrery  word  of  it  is  pregnant  with  philosophical,  as 
well  as  theological  meaning.    Hence  his  hv^pothesis* 
is  chiefly  founded  on  arbitrary  and  fanciml  inter- 
pretations of  Hebrew  words,   from  the  hidden 
meaning  of  which  he  and  his  followers  supposed 
themselves  to  have  drawn  the  richest  stores  of  va- 
tious  kinds  of  knowledge. 

According  to  Hutchinson,  **  all  things  are  con- 
^  tained  in  the  substance  of  God,  and  his  substance 
••  extends  to  infinite  space.  Heaven  and  earth, 
•*  space  and  matter,  are  created  things,  and  con- 
•*  sist  of  solid  atoms;  those  of  earth  adhering  in 
••  bodies  or  dense  fluids — those  of  the  heaven  in 
"  orbs,  darkness,  fire,  light  and  clouds.  The  uni- 
^*  verse  \sfuU  of  these  solid  atoms :  in  other  words, 
•*  creation  is  ^plenum.  The  matter  of  the  heavens 
**  is  fluid;  it  is  also  finite,  and  has  circumferential 
limits  or  extremities,  though  it  extends  through 
all  created  space,  from  the  sun,  its  centre,  be- 
yond the  remotest  fixed  stars.  This  matter  of 
the  heavens  consists  of  spirit^  or  air,  light  and 
^fire^  as  three  of  its  principal  modifications.  The 
•*  sun  is  the  fire-place  which  sets  all  this  matter  in 
•*  motion,  meltine,  expanding,  and  throwing  it 
•*  off  to  the  most  distant  confines  of  creation,  where 
^  it  b  cooled,  consolidated,  and  pressed  back 
'^  again,  to.  be  melted  anew,  and  sent  forth  a  se- 
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**  cond  time;  and  so  on.  The  solid  atoms  are  ol" 
different  sizes  and  figures;  so  that,  when  one 
portion  of  them  congeals,  or  forms  into  grains^ 
there  are  pores  among  them  large  enouo^h  to 
permit  atoms  of  a  smaller  size  to  pass  freely 
through.  The  condition  of  the  matter  of  the 
heavens,  under  the  action  of  fire  at  the  sun,  was 
chamah;  the  streams  of  light  from  the  sun,  moon 
and  stars,  were  ashteroth;  and  the  grains  of  air 
returning  firom  the  circun)ference  of  the  heavens 
to  the  siin;  was  baalim.  Concrete  matter,  how- 
ever, is  often  so  constituted  as  not  to  be  perme- 
able very  easily,  but  to  resist.  The  several  sorts 
of  atoms  composing  the  fluid  matter  which  oc- 
cupies immeasurable  space,  are  the  moving 
powers  by  which  God  acts  upon  and  regulates 
the  machmery  of  the  universe.  The  more  com- 
pact or  unyielding  modifications  of  it  constitute 
the  great  orbs,  or  machines,  to  be  urged  along 
^  by  their  impulse.  The  latter  are  the  cliariofs^ 
arid  the  former  the  drivers.  When,  therefore^ 
light,  impelled  by  the  sun,  strikes  the  side  of 
such  a  body  as  the  earth  we  inhabit,  it  excites 
"  heat  in  that  part,  and  the  spirit,  or  air,  being 
"  rarefied,  or  made  to  recede  thereby,  motion  is 
**  communicated  to  the  whole  orb:  The  motion 
thus  begun,  is  promoted  and  continued  by  the 
vast  and  incessant  pressure  of  the  darky  cold 
and  dense  matter  on  the  opposite  side.  And 
thus  the  globe  being  started  by  the  lessening  of 
pressure  on  one  side,  and  the  augmentation  of  it 
*'  on  the  other,  its  diurnal  and  annual  revolutions 
**  were  soon  impressed  upon  it  by  a  little  variation 
**  of  the  forces.  The  like  reasoning  he  applied  to 
"  the  moon,  and  to  all  the  other  planets  and  their 
^^  satellites.  By  the  operation  of^  light,  thus  sent 
"  out  from  the  sun,  and  acting  upon  the  other  fluid 
^'  matter  of  the  heavens^  and  upon  the  celestial  i 
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•^  orbs,  they  become  enlightened,  wartfied  5r  irf» 
/^  flamed :  spirit,  or  air;  fished  in  with  irresist^* 
"^^  ble  compression ;  and  Motion,  rotation  and  pn>- 
•**  gression  were  acbomited  for,  without  having 
^*  recourse  to  suth  miserable  terms  as  projection^ 
''gravitation,  or  attraction."' 

These  wild  and  fancifiil  opinions  attracted  much 
attention  in  Great^Britain,  and  were  embraced  bjr 
some  learned  and  respectable  men ;  especially  by 
.those  who  entertained  the  groundless  fear  that  New- 
ton's system  of  philosophy  was  hostile  to  revelation. 
Among  these  the  celeorated  Parkhurst,  Bishop 
HoRNE,  and  the  Rev.  Mr.  Jones,  of  Nayland,  were; 
perhaps,  the  most  able  and  distinguished.— But 
notwithstanding  the  weight  g(  a  few  names;  which 
appeared  on  the  side  bf  tnis  hypothesis,  before  the 
close  of  the  eighteenth  century,  it  had  lost  a  larg^ 
portion  of  its  advocates ;  and  both  the  admiration 
and  the  knowledge  of  Hutchinson's  voluminous 
.writings  had  nearly  disappeared. 

Another  oppoocnt  of  the  Newtoniaii  sjrstem  was 
GoDFRED  William  Leibnitz^  a  philosopher  of 
Leipsicj  in  Germany,  whose  celebrated  theoiy  de- 
mands our  notice.  He  taught  that  the  whole  unii- 
•verse  is  made  up  of  monads^  that  is^  simple,  sub^ 

-stances  without  parts  or  figure,  each  of  which  is,  hf 

« 

•  t  Alter  rtanmiiwg,  with  ceoildehble  ctre,  HvTCfliifffoii*s  Woribt,  in 
l«  Tolt.  8to.  printtd  in  t74S,  I  did  not  dare  to  undertake  the  ardoooSi 
talk  of  eihihitliig  the  dpinioot  icattcrcd  thfoftgh  hu  emditc  hot  diacnrfe 
^pagci,  in  a  iboh  oanipf ,  tnd  in  my  own  iangnage.  I  have  therefore  tak^ 
the  above  abstract  mna  the  Medical  RepMitory,  toL  >▼•  P*  aSi,  aS». 
'Thoae  who  #iih  to  obtain  a  farther  khowkdge  of  the  pecolur  HciUku  ot 
-fbii  iingiilar  tfian,  withovt  the  tronbk  of  wading  through  hfs  MH  afid  t^ 
diom  votamea*  will  find  a  tolerably  distinct  and  compiehenaife  account  oJF 
then,  b  $6*  SidU  0/ile  RgptMU  •/  tetters^  &c.  VoL  t.  (hit  the  year  1730 
^-And  in  a  work  entitled,  TbmghU  tpmttmimg  Rdipm^  &c  pridted  ai 
Zdinburgfa,  1743.  It  vt  curiooa  to  observe,  that  while  the  Huitbitumiaiu 
'to  libcnBy  censure  the  followers  of  Nbwton  for  giving  £00  much  aetroU^ 
•to  mtttrrt  they  fall  into  the  ttoie  etror  (as  they  call  it)  in  an  equal  dma^ 
But,  in  truth,  if  Ncwtoii>  idea  of  a//r«c«srw/0tpcr  be  ezamiiicd,  it  wffl  be 
louod  only  another  mode  of  czpresiioa  for  «  tontUmsl  Dimmt  ^etuj,  exerted 
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the  Creator,  in  fhe  beginning  of  its  existencie,  eff* 
dowed  with  certain  active  and  perceptive  powers^ 
sufficient  to  produce  ail  tlie  changes  wnich  it  under* 
goes,  from  the  beginning  to  eternity;  which 
changes,  though  they  may  seem  to  us  to  be  the  ef- 
fects of  causes  operating  from  without,  are  only 
the  gradual  and  successive  evolutions  of  the  monads 
€wn  internal  powers^  which  would  have  produced 
the  same  motions  and  changes,  although  there  had 
been  no  other  being  in  the  universe.  He  supposed^ 
farther,  that  the  universe  is  completely  filled  with 
monads,  without  any  chasm  or  void,  and  thereby 
^very  body  acts  upon  every  other  body,  according 
io  its  vicinity  or  distance,  and  is  mutually  reacted 
upon  by  every  other  body;  hence  he  considered 
every  monad  as  a  kind  of  living  mirror,,  which  re»- 
flects  the  whole  universe,  according  to  its  point  of 
view,  and  represents  the  whole  more  or  less  dis- 
tinctly. The  adoption  of  this  visionary  system 
led  Leibnitz  to  oppose,  with  considerable  warihth,. 
several  of  the  leadmg  doctrines  of  Newton,  and 
especially  his  great  principle  of  gravitation.  The 
hostility  of  the  German  philosopher  toward  the 
illustrious  Briton,  was  particularly  displayed  in  his 
controversy  with  the  learned  and  acute  Dr.  Samuel 
Clarke.  The  p^ers  which  gave  rise  to  this  con* 
troversy,  together  with  the  various  answers,  re- 
plies, and  rejoinders  which  took  place  in  the  course 
of  it,  were  transmitted  from  the  one  party  to  the 
other,  through  the  hands  of  Queen  Caroline, 
consort  of  George  I.  and  the  patron  and  corres- 
Bondent  of  Leibnitz*  They  were  afterwards  pub- 
Kshed,  and  hold  an  important  place  in  the  philoso*^ 
phical  history  of  the  age* 

Soon  after  the  theory  of  monads  was  published. 
Christian  Wolfe,  a  philosopher  ot  Breslau^ 
formed,  on  the  foundation  of  this  theory,  a  new 
system  of  Cosmology y  digested  and  demonstrated 
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in  a  mathematical  method.  He  was  one  of  the 
most  voluminous  writers  in  philosophy  which 
the  century  afforded,  and  is  considered  as  the 
great  interpreter  and  advocate  of  the  Leibnitziau 
system. 

Another  theory  of  matter,  which  distinguished 
the  eighteenth  century,  was  that  of  Father  Bosco 
vicH,  a  learned  Jesuit  of  Italy.' — ^Nbwton  paid 
little  attention  to  the  individual  atoms  of  which 
matter  is  composed.  The  attraction  and  repulsion 
of  which  he  spoke,  appear  to  refer  chiefly  to  the 
laws  o(  motion  of  the  larger  bodies  whixdi  we  be- 
hold. He  expressed  a  suspicion,  indeed,,  that 
**  As  the  great  movements  of  the  solar  system  are 
regulated  by  universal  gravitation;  so  the  mutual 
actions  of  the  particles  of  matter  are  produced 
and  reg^ated  by  tendencies  of  a  similar  kind, 
e<^ually,  but  not  more  inexplicable;  and  the 
prmciples  of  which  are  to  be  discovered  by  as 
**  carefiil  an  attention  to  the  phenomena,  £md  by 
^'  the  same  patient  thinking  which  he  had  em^ 
^*  ployed  on  the  planetary  motions.'*  But  he  seems 
to  have  willingly  yielded  to  some  able  and  diligent 
inquirer  who  should  come  after  him,  both  the  la- 
bour and  the  honour  of  exploring  this  extensive 
field  of  speculation. 

Such  an  inc^uirer  was  the  illustrious  Boscovich,  a 
man  equally  distinguished  for  the  purity  of  his  moral 
and  religious  character,  the  depth  of  his  erudition, 
and  the  native  vigour  and  acuteness  of  his  mind. 
A  few  years  after  the  death  of  the  great  British  phi- 
losopher, be  published  a  new  theory  of  matter.  In 
this  theory,  the  whole  mass  of  which  the  bodies  of 
the  universe  are  composed,  is  supposed  to  consist 
of  an  exceeding  great,  yet  finite,  number  of  sim- 
ple, indivisible,  inextended  atoms  These  atoms 
$x  endued  by  the  Creator  with  repulsive  and  at*. 
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tractive  forces^  which  vary  according  to  the  dis? 
taiice.  At  very  small  distances  the  particles  of 
matter  repel  each  other;  and  this  repulsive  force 
increases  beyond  all  limits,  as  the  distances  are 
diminished ;  and  will,  consequently,  forever  prevent 
actual  contact.  When  the  particles  of  matter  are 
removed  to  sensible  distances,  the  repulsive  is  ex- 
changed for  an  atiractive  force,  which  decreases 
in  an  inverse  ratio  with  the  squares  of  the  distances, 
and  extends  beyond  the  sphere  of  the  most  remote 
comets.  Besides  these  repulsive  and  attractive 
forces,  the  particles  of  matter  have  that  vis  inertue 
which  is  admitted  by  almost  all  modem  philoso- 
phers. These  atoms,  endued  with  these  forces' 
and  properties,  form  the  basis  of  this  celebrated 
system— 4  system  unquestionably  among  the  most 
remarkable  that  have  been  proposed  to  the  world 
in  modem  times,  and  which  leads  to  conse-^ 
quences  in  a  very  high  degree  interesting.  This 
system  has  been,  in  substance,  adopted  by  many 
of  the  learned  in  various  parts  of  Europe;  and 
is  supposed,  by  those  who  embrace  it,  to  af- 
ford a  very  satisfactory  solution  of  many  difficulf 
ties  to  which  former  theories  evidently  gave  rise ; 
to  explain  most  happily  the  various  phenomena  of 
matter  to  which  its  principles  extend ;  and  to  re*s 
ceive  confirmation  by  the  experiments  and  disco- 
veries of  every  day.  If  we  may  rely  on  the  doc- 
trines of  the  ingenious  Italian,  the  stumbling  blocks 
of  the  infinite  divisibility  and  impenetrability  of 
matter  will  be  taken  out  of  the  way;  many  of  the 
most  fruitful  sources  of  perplexity  and  dispute  re-, 
specting  extejision,  elasticity,  &g.  will  be  cut  off; 
a  large  portion  of  the  difficulties  attending  the  q/^ 
JhntieSf  attractions  and  combinations  in  chemical 
philosophy,  hereafter  to  be  noticed,  will  diminish, 
^  f^bt  disappear;  and  the  path  to  »  just  undera 
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branding  of  all  the  physical  sciences  will  be  sim^r 
plified  and  smoothed  to  a  most  pleasing  degree/ 

But  besidjes  these  new  theories,  and  ingenious 
discussions,  respecting  the  general  principles  and 
properties  of  matter,  almost  all  the  particular  de- 
partments of  mechanical  philosophy  have  been 
investigated  with  great  diligence  and  success^ 
ihroughout  the  whole  of  the  period  under  consi? 
deration. 


ELECTRICITY. 

Concerning  Electricity,  that  powerful  and  still 
mysterious  agent,  the  philosophers  of  the  last 
aige  have  made  splendid  discoveries.  At  the  be^ 
ginning  of  the  eighteenth  century,  this  branch  of 
science  could  hardly  be  said  to  have  a  place  in 
systems  of  philosophy.  Its  phenomena  had  been 
so  little  the  subject  or  experiment,  and  its  laws  had 
been  so  little  comprehended  or  methodized,  that 
scarcely  any  thine  which  deserves  the  name  of 
theory,  on  the  subject,  was  then  presented  to  the 
world.  It  is  true,  a  number  of  facts  were  then 
known,  and  some  experiments  had  been  made,  in 
order  to  elucidate  this  dark  recess  of  science.  But 
they  were  known,  for  the  most  part,  only  as  in- 
sulated facts,  without  any  correct  idea  of  the  rela- 
tion su  )sisting  between  them,  or  of  the  general 
principles  upon  which  they  depended.  The  prin- 
cipal of  these  facts  had  been  brought  to  lie;ht  by  Dr. 
Gilbert,  Mr.  Boyle,  and  Sir  Isaac  Newton; 

/  The  author  haa  never  yet  been  able  to  procure  a  copy  of  the  Th^rif 
Phiit^m  NmimrtUh  of  Boscovicn,  publi&hed  in  1 758;  but  a  Tery  §atia- 
frctory  ahitract  of  the  work  it  given  in  the  SitppUment  to  the  EiujeUptuBm^ 
latrly  pvhinhed  hy  Mr.  Dobson.  The  syctem  it,  in  tome  of  it«  parti,  19 
ite,  and  throoghout  to  involved  in  mathematical  calculation,  that  a 
fall  ncconm  ci  it  conld  not  be  given  in  the  pretent  tketch.  It  it 
„e^  hy  MMBc,  with  having  an  «/^ri//rVa/ foundation  and  tendency.  Of 
die  greood  of  this  chaige  too  little  is  known  by  the  writer  to  attempt  a 
'    i«l  it.  ' 
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but  they  continued  to  lie  in  uncertainty  and  coii* 
fusion,  until  1709,  when  Mr.  Hawksbee,  an  Engr 
lish  gentleman,  wrote  on  the  subject,  and  distin- 
guished himself  by  the  experiments  and  discove* 
ries  which  he  announced.  He  first  took  notice  of 
the  great  electric  powers  of  glasSy  together  with 
^  variety  of  phenomena  relating  to  electrical  at- 
traction and  repulsion ;  insomuch  that  his  writings 
and  experiments  form  a  grand  aera  in  this  branch 
of  knowledge.  From  the  time  of  Mr.  Hawksbee's 
publication,  near  twenty  years  elapsed  before  any 
farther  discoveries  or  improvements  were  sug-r 
gested. 

In  1729,  the  fundamental  distinction  between 
conductors  and  non-conductors  was  first  ascertained 
by  Stephen  Gray,  a  British  philosopher,  who 
)iad  for  some  time  before  amused  himself  with 
electrical  experiments,  and  who  was  now  accir 
dentally  led  to  tlye  discovery  of  this  important  prin-p 
ciple.  Soon  afterwards  }i.  Dir  Fay,  member  of 
the  Academy  of  Sciences  at  Paris,  in  repeating  Mr, 
Gr AY*s  expei-iments,  unexpectedly  perceived,  for 
the  first  time,  that  difference  in  the  attractive 
powers  of  different  bodies,  which  he  supposed  to 
arise  from  two  different  species  of  electric  fluids, 
and  which  he  denominated  the  vitreous  and  r^jri- 
nous  electricities.  The  drawing  a  spark  from  the 
living  body  was  also  first  observed  by  thisAgentle- 
man,  and  nis  companion,  the  Abbe  Nollet.  The 
jiext  person  who  distinguished  himself  in  this  part 
of  science  was  Dr.  Desaguliers,  who,  though  he 
added  but  little  to  the  knowledge  before  possessed, 
yet  made  some  valuable  experiments,  and  invented 
some  technical  terms ^  such  zs  conductor,  electric  per 
se,  9[c.  which  have  proved  highly  convenient,  and 
are  still  in  use.  About  1742  electricity  began  to 
excite  attention,  and  became  the  subject  of  much 
inquiry  in  Germany.     Professor  Boze,  of  Wittenu 
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in  certain  cases,  it  expedited  the  progress  of  vege* 
tation.  In  these  experiments  he  was  followed  by 
the  Abbe  Nollet,  M.  Jallabert,  of  Geneva^ 
JMr.  BozE,  before  mentioned,  and  a  number  of 
Qthers  On  the  continent  of  Europe^  who  all  drew 
Ihe  same  conclusions. 

.  In  the  midst  of  the  general  attention,  and  the 
deep  interest  which  this  subject  now  began  to  ex- 
cite, throughout  the  philosophic  world.  Dr.  Frank- 
lin, in  1752,  after  having  been  fo^  some  time  en^^ 
gaged  in  making  new  and  interesting  experiments^ 
discovered  the  identity  of  the  electric Jluia  and  lights 
ning;'  a  discovery  of  the  greatest  practical  utility; 
and,  perhaps,*  (he  only  one  in  the  science  undef 
consideration,  which  was  the  result  of  preconceived 
opinion,  and  ofexperiments  instituted  with  an  ex^ 
press  view,  to  ascertain  the  truth.  Dr.  Franklin's 
adeas  wefe  6oon  afterwards  confirmed  by  Messrs. 
Dalibard  and  Delor,  of  France ;  who  had  come 
to  a  similar  conclusion  before  they  were  informed 
pf  what  had  been  done  on  this  side  the  Atlantic. 
The  same  illustrious  American  also  first  discovered, 
in  conjunction  with  his  friend  Mr.  Thomas  Hop-- 
KtNsoN,  the  peculiar  power  of  pointed  bodies^  to 
draw  off  the  electrical  matter,  more  effectually,  and 
at  a  greater  distance  than  others;  founded  on 
which,  was  his  ingenious  invention  for  defending 

g  There  are  persons  who  believe,  bvt  probably  without  sufficient  foam 
datioo,  that  this  fact,  and  several  others,  relating  to'  dectricity,  geoeraU^ 
«o^po0cd  to  be  inodem  discoTcriet,  were  known  to  the  ancientt.  Those 
who  wish  to  see  this  opinion  ingeniously  and  learnedly  defended,  will  be 
gratified  by  a  perusal  of  M.  DoTtn's  work,  before  quoted;  and  alto,  ail 
interesting  paper  in  the  S^Ifm^n  •ftbt  Uurary  and  Philutphitmi  S^ei^  ^ 
Mansbtttfr,  YoL  m.  by  William  Falconxe,  M.D.  F.  R.S.  To  whim 
ihay  beaddied  a  curious  passage  in  Signor  BoccalinTs  Athtrtutrnttits  /nm 
^arnatsM*  (Centtty  X.  Chap.  46.)  published  more  than  one  hundred  years 
before  the  date  of  Franklin's  discovery.  For  a  reference  to  thia  passage,  I 
am  indebted  to  the  Rev.  Dr.  Nisbit,  f^retident  of  Dickinson  CoUege, 
Pennsylvania;  a  gentleman,  whose  profbund  erudition,  embracing  the  Ike- 
imtnre  and  leience  of  alnnoit  all  cultivated  languages,  it  well  known  t* 
the  public;  and  with  whose  friendship  I  contider  it  one  of  the  mcM  happy 
^cniBiUacca  •£  my  -life  to  be  bonourtd. 
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in  electricity  wpre  Mr.  Canton,  of  Great-Britain; 
Signor  Beccaria,  of  Italy,  and.  Mr.  Wilcke,  of 
Germany,  who-  considerably  enlarged  the  sphere 
of  our  knowledge  respecting  the  conducting  powers 
of  different  substances ;  an4  threw  farther  light  on 
the  pltis  and  minus  states  of  electrics'.     The  doc- 
trine of  Franklin,  that  these  two  states  arise  from 
a  reduruiancy  or  deficiency  of  the  same  matter,, 
was  but  little  opposed,   untih  1759,   when  Mr. 
Symmer,  an  English  philosopher,,  revived  the  ideas 
of  jyu  pAYy  with  some  new  modifications  of  his 
own .    He  taught  the  existence  of  tzvo  electric  fluids, 
not  independent,  but  always  co-existent,  and  coun- 
teracting one  another.     In  tfai^  opinion  he  has  been 
followed  by  some  gentlemen  or  very  respectable 
character,  in  Great-Britain,  and  on  the  continent 
of  Europe  J  though  by  far  the  greater  number  of 
the  learned  appear  still  to  be  in  favour  of  the  Frank-^ 
Unian  theory.* 

The  progressive  improvements  of  electrical  ma- 
chinesy  and  of  the  various  instruments  for  exhibiting 
the  phenomena  of  this  science,  have  generally 
kept  pace  with  the  gradual  developement  of  its 
principles.  Hence  the  honour  of  these  improve- 
ments is,  in  general,  due  to  the  gentlemen  already 
named.  Beside  these,  several  artists  of  respec- 
table character  have  done  much  to  forward  the 
mechanical  part  of  this  branch  of  philosophy. 

Soon  after  the  grand  discoveries  of  Franklin^  Mr. 
iEpiNUs,'  a  philosopher  of  high  character  in  the 
Imperial  Academy  of  St.  Petersburgh,  assuming 
his  principles,  offered  to  the  world  some  new  and 
interesting  views  on  this  branch  of  science.  Struck 
with  the  resemblance  between  the  phenomena  of 
electricity  and  magnetism,  and  believing  that  the 

h  The  above  ttated  facts  relating  to  the  rise  and  progreei  of  electricity^ 
are  chiefly  taken  from  Or.  PaiKSTLar'i  HitUry  9/  ElictrUUj^  X794>  ^^ 
4oo^4to. 
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attractions  and  repukions  of  each  might  be  reduced 
to  regular  and  similar  classes,   he  attempted  to 
T!?row  the  laws  of -both  into  a  perfectly  systematic 
form,  and  to  introduce  the  most  precise  mathema- 
tical calculations  into  regions  which  were  before 
supposed,  from  their  indefinite  and  mysterious  cha- 
racter, least  of  all  susceptible  of  being  explored  in 
this  manner.     It  is  believed  by  many,  that  this  hy- 
pothesis, to  the  unquestionable  claim  of  ingenuity, 
:add5   fha^  of  "being  founded  4n   truth;  and  that 
it  will  probably  lead  to  the  solution  of  many  diffi- 
culties,  hitherto   deemed  insolvable.      However 
this  may  t>e,  it  must  be  confessed  the  ingenious 
Russian  has  enabled  us,  by  his  mathematical  prin- 
ciples, to  class  many  of  the  phenomena  of  which 
\\Q  treats,  with  a  most  plausible,  precision,  and  to 
predict  the  result  of  proposed  experiments  with 
very  pleasing  success.' 

During  the  last  thirty  years  of  the  eighteenth 
century,  though  it  cannot  be  said  that  so  much  hag 
been  done  in  electricity  as  in  the  like  period  im- 
mediately preceding  J  yet  several  important  disco- 
veries, within  that  time,  have  been  announced. 
The  inventions  of  the  ElectrophoruSy  and  the  Con- 
denser  by  professor  Volt  a,  and  of  the  Douhler  of 
electricity,  by  the  Rev.  Mr.  Bennet,  of  Great- 
Britain  ;  the  discovery  of  the  effects  produced  by 
the  electric  matter  on  permanently  elastic  fluids, 
and  on  water,  by  Mr.  Cavendish,  and  others; 
and  the  conection  of  former  errors,  with  respect 
to  the  influence  ofelectricity  on  vegetables,  by  Dr. 
Ingenhoitz,  may  be  considered  amone  the  most 
interesting  of  recent  improvements,^     Mr.  Caven- 

i  Set  Thtpria  KUetrUitatU  tt  MagnetUmit  1 759,  Petersborgh,  4eo.  S«e 
iko  a  good  abdnctof  the  doctrioesof  ^pinus,  in  the  SvppUmtmt  t9tbe  Eif 
gyitf^^U,  publinhed  at  Philadelphta  by  Mr.  Dobion. 

/  For  a  more  full  account  of  the  aboTC  recent  discoTeries  and  hnproTe- 
Bents,  see  the  latt  toL  oi-Cavalle^i  Electricity,  3  vols.  8to.  edition  179S' 
Aad  the  art.  SUctrkitj  m  the  Encjchpgdia^  and  the  Supplemwi. 
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mm  and  Lord  Mahon  are  the  only  distinguifhed 
writers  on  electricity,  in  the  English  language,  who 
have  attempted,  like  i^PiNus,  to  introduce  the 
mathematical  form  of  investigation  into  this  sci- 
ence. The  publications  of  Dr.  Priestley,  Mr. 
Cavallo,  and  Mr,  Apams,  on  the  subject,  arc 
also  worthy  pf  honourable  notice.  The  first,  be- 
sides his  excellent  History  ofi  Electricity y  instituted 
a  number  of  original  experiments ;  suggested  many 
important  inquiries ;  improved  the  electrical  ap* 
paratus }  and,  on  the  whole,  did  much  to  advance 
cur  knowledge  of  this  branch  of  philosophy.  The 
Jatter  gentlemen^  in  addition  to  many  new  expe- 
riments, have  presented  to  the  world  condensed 
and  very  satisfactory  views  of  thfj  subject,  both  in 
'  a  philosophical  and  medical  view,  and  have  con- 
tributed mu(ph  to  render  it  popular  and  useful. 


GALVANISM. 

« 

To  this  chapter  belongs  some  notice  of  that  prin-. 
ciple  or  influence,  discovered  a  few  years  ago,  by 
Dr.  Galvani,  a  philosopher  of  Bologna,  and 
$ince,  in  honour  of  him,  denominated  Galvanism, 
It  was  first  called  Animal  Eleciricityy  a  name  which 
had  been,  for  a  number  of  years  before,  given  to 
a  remarkable  property  observed  in  several  fishes, 
of  conveying  a  shock,  or  a  benumbing  sensation 
to  those  who  touched  them.*  But  tms  property 
wa3  always  found  to  be  extinct  or  dorinant  in  such 
animals,  immediately  after  their  death.  In  1762^ 
SuLZER,  a  German,  in  his  Theory  of  agre€(d>le  and 
disagreeable  sensations^  gave  some  hints  of  a  curi- 

i  These  are  the  Tcrpuh^  tht  Gymnpim  MUOritms^  the  SHtirtu  EitttrUiu^ 
9Xid  afoiirth»  found  iie«r  one  of  the  CMwmubnds.  by  Lieut.  Wiluam 
PATTKt&oN,  of  which  w  account  i»  given  in  the  76th  voL  of  the  Fbiifm 
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dus  effect  resulting  from  the  junction  of  two  pieces 
of  different  kinds  of  metal,  and  applying  them,  thus 
jcHned,  to  the  tongue ;  but  these  hints  seem  to  have 
been  disregarded,  and  were  soon  buried  in  obli- 
vion. In  1791  Professor  Galvani  announced  a 
discovery  made  by  him,  that  the  muscles  of  dead 
animals  might  be  stimulated  and  brought  into  ac- 
tion, by  means  both  of  artificial  and  atmospherical 
electricity.  He  also  discovered,  that  independent 
of  any  collection  of  the  electric  fluid  for  the  pur- 
pose, the  same  action  might  be  produced  in  the 
dead  animal,  or  even  in  a  detached  limb,  by 
merely  making  a  communication  between  the 
nerves  and  the  muscles  with  substances  that  are 
conductors  of  the  electric  matter.'  Galvani's  first 
experiments  were  made  on  dead/rogf5;  but  the 
discovery,  soon  after  being  announced,  was  pur- 
sued; experiments  were  made  on  different  ani- 
mals; and  a  number  of  new  facts,  tending  to  show 
the  connection  between  Galvanism  and  electricity, 
and  the  circumstances  in  which  they  differ,  w^ere 
brought  to  light  by  Professor  Volt  a,  and  Dr. 
ErsEBius  Valli,  of  Italy;  by  M.  Von  Humboldt, 
andDr.  Pfaff,  of  Germany;  by  Dr.  Monro,  Dr, 
Fowler,  Mr.  Cavallo,  and  Dr.  Lind,  of  Great- 
Britain;  and  by  Coulomb,  Fourcroy,Sabbati£r, 
Pellet  AN,  and  others,  of  France. 

Hitherto  this  influence  or  agent  had  been 
chiefty  investigated  with  reference  to  its  operation 
on  amimal  substances.  Hence  its  popular  name 
was,  for  a  considerable  time,  animal  electricity. 
But  it  being  soon  found,  that  its  agency  was  more 
extensive ;  that  it  possessed  powers  not  indicated  by 
this  denomination ;  and  that  of  course  the  reten- 
tion of  this  name  would  lead  to  error,  the  word 
Galvanism  was  adopted  in  its  stead.    This  exten- 


I  4ii*Jiu  CaivM  di  virths  £iedri(iUiihf  Ac.  4tO«  BoDoaix,  L791, 
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sion  of  the  Galvanic  principle  was  connected  with 
new  discoveries  and  improvements,  from  various 
quarters;  these,  however,  for  a  considerable  time, 
were  generally  small   and  unimportant  in    their  , 
nature.  ' 

But  among  all  the  recent  discoveries  in  Galvan- 
ism^ that  made  by  Professor  Volta,  in  1800,  is 
most  remarkable  in  its  nature,  and  most  interest- 
ing in  its  relations.  His  mode  of  constructing  a 
pile,  for  condensing,  retaining,  and  communi- 
cating a  perpetual  current  of  the  Galva?iic  influence, 
is  generally  knowft  *  The  curious  phenomena 
which  this  pile  exhibits;  the  connection  which 
these  phenomena  indicate  with  the  principles  both 
of  electricity  and  of  chemistry;  and  the  numerous 
experiments  and  successive  improvements  in  the 
management  of  this  Galvanic  battery  suggested  by 
Professor  Volta  ;  by  Messrs.  Carlisle,  Nichol- 
son, Cruickshank,  Davy,  and  others,  of  Great- 
Britain;  by  Van  Marum,  of  Holland;  and  by 

m  The  pile  of  Vo  tT  a  it  thus  formed.  Take  a  number  of  plates  of  silver^ 
an  equal  number  of  zimtf'  and  the  same  number ,of  pieces  of  tard  or  tueoUe^ 
vUtb,  Let  these  last  be  well  soaked  in  tvater,  or  water  saturated  with  com« 
mon  /«//,  or  what  is  perhaps  still  better,  with  nitre.  A  pile  is  then  to  be 
formed  oif  these  substances,  in  the  following  manner.  A  piece  of  zinc,  ^ 
piece  of  silver,  and  a  piece  of  wet  cloth  or  card,  are  to  be  successively 
placed  on  each  other;  then  another  piece  of  zinc,  and  so  on  in  the  order  of 
the  first  layer.  In  this  manner,  the  pieces  are  to  be  arranged,  or  in  any 
other  manner,  provided  a  regular  alternation  be  observed,  until  the  requi- 
site number  shall  be  laid.  The  instrument  is  then  fit  for  use.  The 
pieces  of  card  should  be  somewhat  less  than  the  pieces  of  metal,  and  after 
being  well  moistened,  should  be  gently  squeezed  before  they  are  applied, 
that  the  superfluous  moisture  may  not  run  down  the  pile,  or  insinuate 
itself  between  the  pieces  of  metal. 

The  instrument  constructed  in  this  manner  affords  a  perpetual  current  of 
the  Galvanic  influence;  and  if  one  hand  be  applied  to  the  lowest  plate,  and 
another  to  the  upper,  a  shock  is  felt,  as  often  as  the  contaa  is  repeated. 
The  shock  received  from  this  pile  is  somewhat  like  that  given  by  a  Leydea 
phial;  but  more  nearly  resembles  that  given  by  a  Torped^^  which  animal 
tkis  apparatus  also  resembles  in  giving  incessant  shocks.  The  intensity  of 
the  charee  is,  however,  too  small  to  make  its  way  through  the  dry  skin ;  it 
is  theremre  necessary  that  each  hand  should  be  well  wetted,  and  a  piece  of 
metal  be  grasped  in  each  to  make  the  touch ; — and  the  larger  the  piece  of 
metal  which  is  thus  held  in  the  hand,  the  stronger  the  shock.  GjM'n^tt's 
Aimals  ^f  Pbilits,  vol.  i.  p.  lo,  Ace. 
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ind  various  experiments  evince  that  the  ag'ehf  itt 
question  produces,  most  powerfully^  some  effects, 
particularly  decompositions,  which  have  been  hi- 
therto considered  as  belonging  to  the  province  of 
chemistry  alone  ^  but  the  main  point  in  dispute  is 
yet, far  from  being  satisfactorily  solved.  Indeed, 
the  wonderful  apparent  combination  of  electrical 
and  chemical  agency,^  in  the  more  remarkable  Gal- 
vanic experiments,  seems  to  forbid  the  expectation 
of  finding  an  adequate  solution  of  the  phenomena 
in  any  principles  yet  known. — But  as  this  sub- 
ject has  excited  so  much  attention  among  philoso- 
phers, in  every  part  of  Europe,  and  as  new  facts 
will  probably  be  brought  to  light  every  day,  we 
may  hope  that  the  time  is  not  very  distant,  when 
a  sufficient  number  of  facts  will  be  arranged  to  form 
a  consistent  and  satisfactory  theory,  and  when  this 
branch  of  knowledge  will  take  its  place  among  the 
most  dignified  and  useful  of  the  sciences** 


MAGNETISM. 

This  branch  of  philosophy,  during  the  sinlcf  pe- 
riod, has  been  an  object  of  less  attention  than  elec- 
tricity, and  of  fewer  speculations  ^  probably  on 
account  of  the  smaller  range  of  its  phenomena,  and 
its  being  less  capable  of  popular  exhibition.  Still, 
however,  it  has  been  considerably  cultivated,  and 
has  received  some  important  improvements,  since 
the  time  of  Dr.  Gilbert,  the  great  father  of  mag- 
netical  philosophy.     The  number  of  facts  con- 

f  The  above  diftiaction  between  eledrhal  ittid  ehtmUai  pheoomena  \m 
ttkd  in  accommodauon  to  the  cu»tonjary  divition  of  the  tcieacet;  for  it  may 
reasonably  be  doubted  whether  eUctrieity,  and  even  ma^ttum^  ought  not  to 
be  conndered  at  nibjecta  of  tbemhtry. 

q  For  further  information  on  this  subject;  lee  the  SuppUmenf  to  the  J?«- 
r)pc2iftf^«,-«rt.  GAifYAif iiif.  See  alio  GAtNtTT**  dtiaaii  ^f  FBiiMtffyt 
foriSoo*  ^ 
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earning  fhis  mysterious  kind  of  attraction  has  been 
^atly  aUgmehted.     The  points  in  which  it  re* 
sembles,  and  those  in  which  it  differs  from  electric 
dty,  have  been  more   satisfactorily  ascertained^ 
and  a  nearer  approach  made  than  formerly  to  a  sys^ 
tematic  arrahgelneht  of  the  ma^etic  laws. 
'  The  une&pectted  ^nd  daring  introduction  of  ma^ 
thematical  princijples  aiid  demonstration  into  the 
dark  regiohs  of  tUctricifyy  by  Mr.  iEpiKus,  was 
Mentioned}  iii  a  former  page,  as  one  of  the  si^al 
hnprovemeiits  of  the  last  cetitury;    This  ingemous 
philosopher  has  doiie  the  same  in  magnetism,  and 
With  eqtaal  success/    And  though  this  subjection 
of  the  magnetic  principles  to  the  inost  inrecise  and 
definite  tif  all  species  of  investigation  does  not  ap- 
pear to  hive  led^  ks  yet,  to  any  extraordinary  dis- 
coveries, or  radical  reforms  in  theory;  yet  it  has 
been  by  no  means  without  its  use,  and  may.  con- 
duct to  invaluable  acquisitions^ 
'   The  Mariner's  Cvmpais^  within  the  petiod  in 
questioil^  hks  been  considerably  improved  ^    Thit 
important  in^trutxlent,  aftet  its  invention  in  ISO29 
long  remained  in  k  rude  and  imperfect  state.    But 
Dr.  Knight's  discovery  of  the  ihode  of  making  ar-^ 
tificial  magdets,  about  the  year  1744,  together 
with  the  results  of  some  other  experiments^  en- 
abled hitn  to  render  the  Compass  much  more  con- 
venient and  useful.    To  his  improvements  may  be 
added  the  further  emendations  of  Mr.  Smeatok^ 
tad  Mr.  M'CcTLLocH,  both  of  Great-Britain. 

The  xkiriation  of  the  magnetic  needle  has  been  a 
tubject  of  much  attention  and  of  much  ingenious 
kprculatioii,  during  the  past  centuiy.  The  obser^^ 
rations  made  by  Dr.  Hallet^  and  published  in 
1701,  in  the  form  of  a  variation  chart,  were  of 

« 

r  See  Tmtmum  TSmtjU  iU^f*.  «#  £Uae.  Ptin^.  1759.    See  alio  the 
te  the  dtmkm  Mmytttf^tBrn^  hj  I>oifoif«  ertidei  Mkftrk^s 

F   -  * 
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great  use' to  navi^ators^  and  contributed  not  alitw 
tie  toward  reducing  the  principles  of  this  variations 
to  something  like  an  intelligible  form.  The  next 
attempt  of  Jie  same  kind,  worthy  of  notice,  was 
that  of  EuLER.  This  philosopher,  equally  re* 
markable  for  the  eXteiit  of  his  leattiing,  and  die 
vigour  and  comprehensiveness  of  his  mind,  under- 
took, about  the  middle  of  the  century,  to  account 
for  the  magnetic  irreguld^rities,  and  jto  ascertain 
Ae  position  of  the  needle  in  every  part  of  the 
earth.  He  executed  his  task  with  singular  inge- 
itaiity  ,and  perseverailce ;  and  with  a  plausible  ap-^ 
pearance  of  success.  But  his  theory,  and  tne 
^bole  structure  founded  upon  it,  were  soon  found 
liable  to  such  objections,  that  they  were  considered 
of  little  value,  excepting  so  far  as  they  might  fur-** 
Hish  a  gurde  in  the  further  prosecution  of  the  in-** 
quiry.  %nce  the  time  of  Euler,  many  others  have 
exerted  their  genius  in  the  same  investigation >- 
btit  without  producing  more  certainty  or  satisfac- 
tion. Amoa^  the  latest  explorers  of  this  dark  bul^ 
important  subject,  Mr.  Churchman,,  a  respectable 
citizen  of  our  own  country,  deserves  to  be  honour-*- 
ably  mentioned.  He  has,  in  his  own  opinionj^ 
made  valuable  improvements  on  the  theories  of 
ll ALLEY  and  of  Euler;  corrected  various  errors- 
kito  which  those  great  philosophers  felh  and 
given  an  hypothesis  which  bids  fair  to  be  of  more 
practical  utility  than  theirs  to  the  nautical  adven* 
turer.  Hbw  soon  this  hypothesis  may  be  brought 
tb  the  test  of  a  complete  course  of  experiments ;  or 
Bow  it  may  bear  this  test,  when  subjected  to  it,  are 
questions  ytt  to  be  solved.  In  the  mean  time,  the 
ingenuity,  zeal  and  perseverance^  evinced  in  Mr.^ 
Churchman's  late  publications  on  this  subject,  de- 
serve the  attention,  the  thanks,  and  the  encourage^ 
joent  of  the  philosophic  world.'- 

9  Sei  Chwchmaa*!  hUgnttU  Atht^  4to»  ^4  editian^ 
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Many  other  writers,  of  acknowledged  scien- 
tific eminence,  have  distinguished  themselves  by 
new  experiment^  afid  ingenious  hypotheses  on 
magnetic  attraction,  within  the  period  of  which 
we  are  speaking.  Among  diese  may  be  mentioned 
Moschenbroeck/  Whiston,  Celsius,"  VanSwin- 

DEN,     LaMBEUT,"    EuLER,"    KnIGHT,'    MITC^EL, 

Canton  aad  Cavalxo.  To  detail  the  opinions 
entertained,  and  the  fects  successively  "brought  to 
light  by  each,  would  far  exceed  our  prescribed 
limits.  But,  after  all  the  inquiries  of  these  phi- 
k>so|^rs,  it  must  be  acknowledged  thajt  ^  clouds 
and  darkness  rest''  upon  this  part  of  science; 
that  even  its  general  principles  are  litfle  junder- 
5t6od  -,  and  that  we  are  yet  far  fipomteing  furnished 
with  materials  for  a  satisfactory  system  on  the  sub^ 
^cct.  Perhaps  another  centuty  may  accomplish 
this,  which,  when  viewed  in  its  various  relations, 
must  be  regarded  as  a  grand  desideratum  in  phi- 
losophy. 

In  1774  arose  the  idea  of  a  certain  sympathy 
exi$tin|;  between  the  magnet  and  the  human 
body,  by  means  of  which  the  former  might  be  ap- 
plied to  the  cure  of  diseases.  This  opinion  ap- 
pears to  have  originated  with  Father  Hehl,  of 
Germany,  who  greatly  recommended  the  use  of 
the  magBet  in  miedicine.  On  some  experiments 
and  suggestions  of  Hehl,  the  famous  Messmer,  a 
German  physician,  about  the  year  1766,  erected 
his  fanciful  system  oiAnimai  Magnetism .  The  noise 

'   t  Jfhmf,  Fhysin  ExferimMiUtis  A  Bfagtutf, 

m  Tmtmmm  MantHcm^  4to.  Abo  MmmMn  «■  tht  AmnUgf  Uik^em  ZiH$» 
md  Mag.  3  vok  sVo.  178J. 

V  The  oLUfiimeiiu  ud  cakvhtiom  of  M.  LAHBtmr,  on  tkc  pUanty  uA 
mmumtm  ftidbit  m^pifti**  needk,  4eterrt  piittcular  attention.  He  wm  % 
WtA  tttctmat  and  sagiciont  philosopher.  See  the  Memnn  of  tht  AtaJemy 
^MgrBm^  far  175^  pnUiriicd  in  175S. 

^  Maittri  Ofmuwh.  torn,  iii  CmUtw  tlttrism  JMsgMtu^  Berlin,  1751. 

n  Am  AMafi  H  tmfUm  $hf  ^btmmetio  9/  J^atnre  Sy  Tw  Primi^^  Uf*» 


so  MechtOncal  PMbsopit^, 

made  by  the  opinions  and  arts  of  this  celehrafec) 
empiru:)  and  his  coadjutors,  in  Germany,  in  France; 
•  and  indeed,  though  in  a  less  degree,  throughout 
every  other  part  of  Europe,  is  well  known  t6  all 
dcquaiixted  with  the  literary  history  of  that  period  $ 
as  well  as  the  detection,  the  decline, ,  and  the  fihal 
^i^grace  of  them*  and  llieir  principles,^ 

• 

MOTION,   AND    MOVING   FORCES, 

This  part  of  science  also,  within ,  the  century 
under  consideration,  has  received  no  small  imr 
proyemcQt  The  laws  of  motion,  as  laid  down  by 
Sir  Isaac  Newton,  though  found,  by  succeeding 
philoaophers,  to  be  in  general  correct,  were  yet 
by  no  means  perfectly  so.  His  principles  of 
motion  in  resisting  mediums^  particularly:  failed^ 
when  broueht  to  the  test  of  accurate  ei^peamentv 
Nupierous  nave  been  the  attempts  to  su^ppl;^  th^ 
defects,  and  to  correct  the  errors  of  these  princit 
pies:  among  which  the  labours  pf  D.  Ber- 
noulli, ana  of  M.  D'ALEMbERT,  deserve  to  be 
considered  as  by  far  the  most  distingui&ed  an4 
successful.  The  latter  in  particular,  iq  the  course 
of  his  investigations,  discovered  a  general  rule^ 
adequate  to  tne  determination  of  niaqy  important 

auestions  in  the  science  of  motion,  apd  applying  tQ 
le  most  compound  and  perple^xing  cases/  .  ; 
The  inaccuracy  of  Newton's  principles,  with 
regard  to  projectiles,  was  first  ascertained  and  aiw 
nounced  by  M.  Ressons,  a  French  artillerist,  in 
1716.  Nothing  material,  however,  was  done  tp^ 
ward  the  establishment  of  new  and  more  just  laws, 
till  1742,  when  Benjamin  Robins,  of  (rreat-Bri- 

tain,  published  his  JVJ?re;  Principles  of  Gunnery ^  a 

•  • 

J  For  aa  ■mntiiig  ■ceomit  of  the  bqjm  aad  preteniioot  nude  hf  Mstfr 
Kit,  lee  WiLticB't  LectvKi  on  Diet  tad  tUguiMDi  lte«  »»  106,  i^c. 
l^ewrYqrk  caitton. 

f  CoNooacsT  on  the  Mlad,  p.  %js*  *  ^ 
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Tciy  able  work  on  the  subject  of  projectiJes,  Which 
threw  much  new  light  on  this  part  of  .philosophy  ^ 
Md  advanced  a  theory  much  nearer  to  perfect  ac- 
curacy than  had  ever  been  given  before.  Robins 
was  followed  by  his  countryman  Mr.  C.  Hutton^ 
Ivho  contributed  to  a  further  elucidation  of  the 
subject  by  a  number  of  new  and  interesting  expe«- 
riments.  After  him»  Mr.  Benjamin  Thompson^ 
V^d  Mr.  LovELL  Edgeworth,"  corrected  some  of 
the  errors  into  which  Robins  had  fallen,  and  consi-* 
iderably  extended  and  improved  his  theory.  In 
addition  to  the  inquiries  of  these  British  Philosor 
phers,  several  ingenious  men  on  the  continent  of 
jEurope  contributed  to  the  extension  and  confir- 
mation of  RoBiNs's  theory.  Of  this  list  M .  D' An*, 
TONi,  of  Italy,  and  Messrs.  D*Arcy,  and  Le  Roy, 
of  France,  are  entitled  to  particular  distinction.*^ 
Besides  these,  many  experiments  have  been  made»^ 
afld  valuable  ideas  suggested,  respecting  motion  in 
resisting  mediums,  by  Gravesande,  by  J.  Bbet 
KOULLi,  by  EuLER,  by  Simpson,  by  M.  Bougueri 
and  by  M.  Condqrcet,  Abbe  Bossut,  Chevaliers 
BcTAT  and  Borda,  and  other  members  of  the 
Royal  Academy  of  Sciences  at  Paris.  And  al-? 
though  this  part  of  mechanical  philosophy  can 
scarcely  be  said  yet  to  have  received  satisfac- 
tory  elucidation;  still  much  has  been  done  toward 
the  attainment  of  this  object  by  the  mathemati* 
cians  and  artists  of  the  last  age;  and  especially  by 
those  of  France,  who,  in  the  various  parts  or  sci- 
ence  immediately  subservient  to  the  business  of  the 
'Engineer,  have  certainly,  in  modem  times,  ejc^ 
ceeded  all  the  rest  of  the  world. 

The  discoveries  and  improvements  made,  in  the 
course  of  the  last  century,  with  respect  to  the  con- 

m  FhU9Mfhiud  7rMif«cffMu,.ToU.  71  and  73,  and  OtiNit't  Hhf^ry  rf 


^  S8  Mechanical  PhUosophf. 

stnictlon  and  motion  oi  pendulums ,  are  neither  few 
nor  unimportant.  For  the  purpose  of  counteract** 
ing  the  effects  produced  in  the  dimensions  of  tha 
pendulum^  by  heat  and  cold,  from  which  disorder 
and  error  necessarily  arise,  the  contrivances  of  in-* 
f^enions  men  have  been  numeroiJi^  and  successful; 
For  the  purpose,  also,  of  regulating  the  curve  \n 
which  this  body  shall  move,  various  devices  and 
calculations  have  been  adopted.  The  principal  of 
these  improvements  are,  the  Merairial  Pendulum^ 
invented  by  Georgp  Graham;  the  Gridirdn  Pen* 
dulnm;  that  formed  with  a  rod  of  b<Uced  and  var^ 
nished  woods  the  contrivances,  by  means  of^Jlexi- 
He  rod,  and  other  apparatus,  to  make  the  pendu- 
lum move  in  the  curve  of  a  cycloids  to  say  nothing 
of  many  other  ingenious  inventions  to  regulate  the 
motions  and  to  extend  the  application  of  this  im*? 
portant  instrument. 

In  that  part  of  philosophy  which  relates  to  tha 
structure  and  motion  of  machines^  many  great 
minds  have  been  employed,  in  the  course  or  the 
last  age,  and  not  without  making  some  advances 
in  this  department  of  science, — ^M.  Amontoks, 
of  the  Royal  Academy  of  Sciences  at  Paris,  about 
the  beginning  of  the  century,  very  successfully  de- 
veloped some  of  the  general  laws  of  machinery. 
After  him  Mr.  Emmerson,  of  Great-Britain,  a 
distinraished  mathematician,  investigated  and  sy&r 
tematized  this  subject,  with  still  more  practical 
care  and  accuracy.  In  1735  the  celebrated  Etrv 
I.ER  undertook  to  give  a  general  and  systematic 
view  of  machines,  in  order  to  found  a  complete 
theory,  immediately  conducive  to  the  improvement 
of  mechanics.  In  1743  he  published  the  first 
part  of  his  theory,  containing  many  new  dynamical 
theorems  of  great  importance.'     He  afterward^ 
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jircsecuted  the  subject  further/  and  with  so  much 
success,  as  to  excite  deep  regret  that  he  had 
not  continued  his  useful  labours.  Since  the  expe* 
riments  and  publications  of  Euler,  many  phiioso^ 
phers  of  inferior  name  have  turned  their  attention 
to  the  same  inquiry;  but  without  laying  the  scien^ 
tiiic  world  under  tne  same  obligations,  by  exhibit- 
ing original,  or  very  interesting  views  or  the  sub-' 
ject.  Among  these  it. would  be  improper  to^pass^ 
without  respectful  notice^  the  valuable  services 
rendered  to  practical  mechanics  by  Mr.  Smeaton 
and  Mr.  Bramah,  both  of  Great-Britain ^  The 
instances  of  the  ingenious  application  of  mecha- 
nical principles  to  the  construction  of  different 
inachines,  hy  which  the  last  century  is  distin- 
fished,  are  too  numerous,  and  the  authors  of 
many  of  them  too  well  known,  to  refider  a  de- 
tailed view  of  them  proper  in  this  place. 


HYDRAULICS. 


In  the  principles  and  practice  of  this  part  of  sci- 
ence great  improvements  have  been  made  by  the 
philosophers  of  the  last  age.  To  calculate  upon 
sure  and  accurate  grounds,  the  resistance  and 
motion  of  dense  fluids,  so  as  to  furnish  a  re- 
salt  which  might  be  relied  on  by  engineers,  and 
other  mechanics,  was  considered  at  the  begin- 
ning of  the  century  one  of  the  most  interest- 
ing and  difficult  problems  in  mechanical  philoso- 
phy. Newton  nrst  endeavoured  to  reduce  the 
laws  of  moving  fluids  to  the  precise  form  of  ma^ 
thematical  calculation.  In  this,  however,  though 
he  displayed  great  ingenuity,  he  was  unsuccessful. 
His  demonstrations,  when  tested  bv  practice,  were 


A«y«^  torn.  ifi.  aii4  Mau  Atai.  Bnlm,  1747  aa4  Z7^f  •   . 
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fourid  itiaccurate  and  inapplicable.  GtrcLiELMi  j^i^ 
ii  celebrated  Italian^  succeeded  him,  astoraihg  Ms! 
principles,  and  aiming  to  attain  the  object  in  vieW 
by  the  same  path,  lie  also  failed;  his  ca1cula<* 
tions  turning  out  equally  remote  from  the  truth 
with  those  of  his  illustrious  pi'edecessor,  Aftet* 
•GuGLiELMiKi,  Professor  Michelotti,  of  Turing 
D.  Bernoulli,  of  Switzerland,  and  the  Abbe  Bos^ 
6UT,  of  Paris,  instituted  many  experiments,  to  as-> 
certain  the  theory  or  mechanisnl  df  hydraulic  mo- 
tion. The  last  gentleman^  in  particular,  con-> 
ducted  his  experiments  with  great  labour,  care  and 
perseverance,  mside  a  very  important  publicationt 
<>n  the  subject,  and  opened  a  path  of  inquiry  iti 
this  field  ot  science,  so  new,  and  in  a  manner  sd 
judicious,  that  he  must  always  be  considered  as 
holding  a  high  rank  in  the  hydraulic  history  of 
the  age  in  Which  he  lived.  After  all,  howevef, 
he  left  the  subject  very  imperfectly  explored.  Bos- 
suT  was  succeeded  by  his  countryman,  the  Chcva^ 
Her  BuAT,  who  took  up  the  inquiry  where  the 
Abbe  had  left  it,  prosecuted  it  with  singular  skill 
^nd  assiduity^  arid  fbrnled  si  systeni  nttCch  nedrer 
t6  the  truth  than  all  who  had  gone  before  him.-*« 
But  distinguished  as  the  Chevalier  hais  justly  ren-^ 
dc^red  himself,  by  his  achievements  in  this  branch 
tyf  philosophy,  he  cannot  be  said  so  much  to 
have  discovered  new  principles,  as  to  have  classed 
•and  systematized,  with  great  skill  and  ingenuity; 
the  principles  flowing  n-om  M.  D*  At  ember  r'd 
unwearied  experiments  and  calculations  on  thi$ 
subject.  Still  the  Hydrauligue  of  Buat  may  be 
considered  the  most  ingenious,  comprehensive 
and  practical  woik,  on  the  department  of  8ci-> 
ence  of  which  it  treats,  to  be  loimd  in  any  Ian* 
guage.  It  furnishes  most  important  infbrmatioift 
to  the  engineer;  and  enables  him  now  to  answer, 
with  sufficient  precision,  many  questions^  in  an- 
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Iwer  to  winch  little  but  conjecture^  and  that  too 
often  most  mischievously  wide  of  the  truth,  could 
be  offered  beforci  In  short,  the  general  proposi* 
tion>  deduced  from  the  Chevalier's  numerous  fact$ 
and  experiments,  respecting  the  motion  of  fluids^ 
has  b^en  pronounced  one  of  the  most  valuable  re^ 
milts  of  modem  inquiry/ 

Much  light  has  been  thrown,  during  the  last 
cefttuiy,  on  the  doctrine  of  Tides.  Newtok  was 
the  £rst  who  gave  a  satisfactory  explanation  of 
this  subject.  But  it  has  been  remarked^  that 
the  wide  steps  taken  by^  this  philosopher,  in 
his  investigation »  left  ordinary  mmds  frequently 
at  a  loss ;  and  that  many  of.  his  principles  require 
very  great  mathematical  knowledge  to  satisfy 
us  of  their  truths  Accordingly  the  Academjf  of 
Sciences  at  Paris,  soon  after  the  death  of  the 
illustrious  Briton,  wishing  to  have  this  as  well  as 
some  other  parts  of  philosophy  exhibited  in  a  satis^ 
factory,  and,  as  far  as  could  be,  in  a  popular  man-* 
ner,  published  a  prize  question  relative  to  the 
tides*  This  produced  three  excellent  disserta-> 
tions  on  the  subject,  by  Mr.  Maclaurini  D«  , 
Beri^oulli,  and  Hitler*  Of  these  the  work  of* 
Berkoi^lli  is  considered  the  best,  and  is,  perhaps^ 
the  most  complete  extant/  And  it  is  worthy  of* 
observation^  that  while  he  threw  ffreater  light  than 
all  who  had  gone  before  him  on  the  subject  which 
he  immediately  undertook  to  illustrate,  he  furnished 

#  See  fiacjrckpsdtt*    Art.  Water  ff^orh* 

/  The  Abb^  BiRifARDiiv  »■  St.  Piiibc,  id  a  late  work,  entitled 
JUmiu  d€  Im  Jiiaimrft  rejects  the  Newtonian  theory  oi  lldet,  aod  aacribet 
diia  claia  of  pheoomaia  to  the  Uqae&etioii  of  the  polar  ice  add  laow.  To 
drff  amiahle  writer  the  praiie  of  ingeDiuty,  and  of  poMcsaing  a  happy  talent 
ol  aftraaifif  and  interciti»g  hit  feadem,  caniM  bii  denied,  tieither  can  it 
he  ^nntjoned  that  hip  work  contains  a  comiderahle  portion  of  lound  and 
pltaiiiig,  philosophy.  But  nirely  thb  and  some  <khcr  of  his  doctrines  are 
vtcerly  nftworthy  of  »  mind  which  had  been  conveiiam  with  the  inouif  tea 
•ad  the  writings  of  the  great  pnctical  philoiophcrv  of  the  elghteenin  ce** 
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2in  additional  and  most  powerful  argument  in  ^p^ 
foft  of  the  Newtonian  system. 

The  construction  of  Aqnediicts  has  been  fen-^ 
rfeifed,  by  thie  feboUTS  of  modern  philosophersy  more' 
sample,  easy,  and  precise.  And,  in  consequence 
of  these  improvemenfs,  theyjiave,  within  the  last? 
centuryy  greatly  increased  in  number.  For  the 
valuable  experinuenrs  and  discoveries  which  have 
l^eefi  made  ort  this  subject,  wc  ape  principally  in-' 
di^bted  to  the  great  hydraulic  philosophers  on  the' 
^ntinent  of  Europe,  whose  names  were  before 
mentioned.  To  those  names,  may  be  added  the 
dietinguisdVed  experimenters  and  observers,  on  the 
Mme  subject,  Dssaouliers,.  Bblidor,  £Ke  Par* 
(MEtrx,  and  PfeRRONBT,  who  successively  laboured 
ft>  deduce  a  system  cd  doctrines  from  the  nume-^ 
tfous  facts  before  them;  and  whose  very  mistaken 
contributed  to^  elucidate  this  obscure  branch  oi 
science,  which,,  however^  i&  .yet  for  from,  being 
ftillv  understood. 

Very  fipfeat  improvements  have  also  been  made;* 
during^  tne  period  in  question,  in  the  principles  and 
eonstruttioR  of  Water-Mttlk  The  proper  mode 
of  ac^usting  forces^  and  calculating  velocities,  m 
this,  as  well  as  in  almost  every  other  branch  of  hy* 
draulicsy  has  long  been  considered  among  the  most 
difficult  probiems  in  philosophy.— Mr.  DfesAou- 
£IERS,  early  in  the  century,  made  a  number  of  ex-| 
j^iments  on  mills,  and  suggested  some  importan<^ 
improvements  tfl  their  principles  and  eomitrucdon. 
About  the  same  time,  M.  Bblidor,  of  France^ 
M-  BfiR'Noui.Li^  and  Mr.  Emm^rson,  of  Brit^ih^ 
employed  their  great  learning  and  talents  on  this- 
subject,  and  made  considerable  progress  in  its  il- 
Ibttiration^  These  were  foUowed  by  Mr.  Lam«* 
BERT,  of  Berlin,  Mr.  Elvius,  of  Sweden,  Rro- 
tessor  Karstk£r,  of  Gottlngen,  M.  D£  Pa&cisux# 
before  mentioned,  and  Messrs.  Smeaton^  Bar-* 


xKRy  and  BuRws,  of  Great-Britain.  To  attempts 
ecRimeration  in  detail  of  all  the  inventions^  disco- 
veries, and  useful  suggestions  produced  by  these 
several  philosophers  and  artists,  would  swell  this 
account  beyond  all  bounds.  It  is  sufficient  to  say, 
that  although  that  part  of  the  science  of  hydraulics 
^vhich  relates  to  mills,  did  not  arrive  at  absolute 
certaiaty  and  perfection  in  their  hands;  yet  thef 
made  so  many  successive  additions  to  the  know«- 
ledge  of  preceding  theorists,  that  to  each  larg^ 
acknowledgments  are  due  from  the  friends  of 
human  improvement.  Nor  ought  the  ^1  later 
iiiquirie€  of^our  countrymen,  Mr.  Waring,  on  the 
same  subject,  to  be  forgotten.  His  memoir  <m 
the  maximttm  velocity  of  a  wheel  or  other  body» 
moved  by  a  ^iven  quantity  of  fluid,  may  be  r^ 
Raided  as  a  singular  monument  of  accurate  aiid 
wcoessful  investigation.'  The  theory  qf  miiU^ 
^Krhich  he  deduces  from  his  experiments  and  calcu^ 
lations,  is  said  to  correspond  with  fac^,  to  a  •de^ 
gree  greatly  beyond  all  other  attempts/  ' 

The  various  improvements  which  the  -last  cen^ 
tury  produced  in  the  constiHiction  of  pumps^  arf 
also  worthy  of  notice.  Since  the  doctrine  <ii  the 
pressure  ot  the  atmosphere  has  been  reduced  to  a 
tegular  ^stem,  and  the  seneral  laws  of  moving 
fluids  have  been  better  un^rstood,  several  advant*- 
ages  ia  the  formation  and  management  of  this 
-  class  of  engines  naturally  followed.  Those  who 
«aost  distinguished  themselves  during  the  century^ 
by  inventions,  or  laborious  investigations,  on  Xht\$ 
subject,  are  Messrs.  Habley,Desa6itli£rs,  Has* 
aiKfiy  and  BfisouroN,  of  Great^Btcitain,  Messrs.  J. 
and  D.  Bernoulli,  and  Wirtz,  of  Switzerland^ 

f  SeeTnaft.  Aacr.Pliaot.  Socictv,  vol.  iiL 

A  Mr.  Wa II NO  WM  in  obtcure  chuactor,  %  native  and  fcstdent  of  Phi- 
Mdfihia.  He  belooged  to  the  Society  of  Friendi,  and  taught  a  school  in 
^"  '—  TOoiyhfak  fawTBt  iv  ani«  rcri  philottphcr.  <He4lied  of 
wbichnged  io  that  ci^  ias79l« 
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and  Messrs.  Pitot,  Bossut,  Belidor^  Db  la. 
BoRDA,  D'Alembert^  De  la  Grange,  and  Di^ 
Bd^at,  of  France, 

pneumatics. 

In  Pneumatiis,  or  that  science  which  treats  of 
the  mechanical  properties  of  elastic  fluids,  modem 
discoveries  and  improvements  have  been  very  nu- 
merous and  important.  Ever  since  the  famous 
Torricellian  experiment,  in  the  seventeenth  cen- 
tury, proved"  that  air  was  a  gravitating  substance, 
the  attention  of  philosophers  has  been  employed, 
with  great  success,  in  investigating  the  properties, 
and  ascertdning  the  laws  of  this  fluid.  By  nume^ 
rous  and  patient  inquiries,  they  have  gone  far  to* 
ward  reducing  to  regular  system  the  principles 
which  govern  the  density,  the  weight,  the  elasti-» 
city,  and  the  motions  of  the  atmosphere.  And 
the  various  mechanical  properties  or  air,  as  they 
became,  in  succession,  better  understood,  have 
been  rendered  subservient  to  the  utility  of  man^ 
by  their  application  to  the  arts  of  life. 
•  The  Barometer  has,  within  the  last  century,  re- 
ceived many  and  most  important  improvements, 
from  RowNiNG,  De  Luc,  Roy,  Shuckbourgh, 
Caswell,  Nairne,  Jones,  and  others.*  The  ap- 
plication of  this  instrument  to  the  measurement  of 
altitudes  was  flrst  suggested  by  Dr.  Halley,  and 
afterwards  better  explained  and  systematized,  by 
several  of  the  TCntlemen  just  mentioned,  especi-* 
ally  by  the  celebrated  M.  De  Luc,  of  Geneva, 
The  Air-Pumpy  during  the  same  period,  was  much 
improved  by  Hawksbee,  Gravesande,  Abbe 
NoLLET,  Smeaton,  Russell,  our  ingenious  coun- 


I  8m.  BaqrclofiJidia,  Art*  lUaMtiTSR  ud  Pviomatici.    See  alM 
TnuiMctioiii,  tqL  \sm* 
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tryman>  the  Rev.  Dr.  Prince,  of  Salem,*  Lavoi- 
SIE.R,  and  finally  by  Cuthbertson,  of  Amsterdam  5 
by  die  last  of  whom,  we  are  taught  to  believe,  this 
machine  has  been  canied  to  a  degree  of  perfection 
beyond  which  little  advancement  is  to  be  expected. 
That  part  of  pneumatics,  also,  which  relates  to  the 
construction  of  Ckimm'eSy  the  comfort  of  human 
habitations,  and  the  oeconomy  of  fuel,  has  been,  in 
modem  times^  the  subject  of  much  inquiry,  and 
most  usefuJ  improvement,  by  Dr.  Desagcliers  and 
Mr.  Anderson,  of  Great-Britain,  and  by  the  illus- 
trious Americans  Fr  anklin,CountRumford,  and 
many  others.  To  which  may  be  added  a  number, 
almost  countless,  of  wind  instruments  and  ma- 
chines, which  modem  ingenuity  has  invented,  and 
^^hich  have  grown  out  of  our  increasing  knowledge 
of  the  qualities  and  laws  of  the  important  fluid 
in  ^which  we  are  immersed. 

In  this  period,  beyond  all  doubt,  we  are  to 
place  the  invention  of  Balloons.  In  1766,  the 
Hon.  HfiNRT  Cavendish  discovered  that  inflam- 
mable air  (the  hydrogen  gas  of  the  French  nomen- 
claturists)  was  at  least  seven  times  lighter  than 
common  air.  It  soon  afterwards  occurred  to  the 
celebrated  Dr.  Black,  that  if  a  thin  bag  were  filled 
^ith  this  gaseous  substance,  it  would,  according 
to  the  established  laws  of  specific  gravity,  rise  in 
the  common  atmosphere;  but  he  did  not  pursue 
the  inquiry.  The  same  idea  was  next  conceived 
by  Mr.  Cavallo,  to  whom  is  generally  ascribed 
the  honour  of  commencing  the  experiments  on  this 
subject.  He  had  proceeded,  however,  but  little 
way  in  these  experiments,  when  the  discovery  of 
Stephen  and  John  Montgolfier,  paper  manu- 
facturers of  France,  was  announced  in  1782,  and 
arrested  the  attention  of  the  philosophical  world. 

I  Sw  tiK  TrumctioDt  of  the  Amer.  Acad,  of  Arts  aad  Sciences,'  ^voL  i. 
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Observing  the  natural  ascent  of  smoke  ftnd  cloiids 
in-the  atmosphere,  those  artists  were  led  to  sup- 
pose that  heated  air,  if  enclosed  in  a  suitable  co- 
vering, would  also  prove  bouyant.  Accordingly^ 
after  several  smaller  experiments,  by  which  thi^ 
idea  was  fully  confirmed,  they  inflated  a  large  bal* 
loon  with  rareJSed  air,  on  the  5th  of  June,  1783^ 
which  immediately  and  rapidly  rose  to  the  height 
of  six  thousand  feet,  and  answered  their  mo^  san^ 
guine  expectations.  It  was  soon  found  that  ma^ 
chines  or  this  kind  might  be  so  contrived  as  to 
convey  small  animals,  and  even  hum^ui  beings, 
through  the  air  with  ease.  The  first  human  advei^* 
turer  m  this  aerial  navigation  was  M.  Pulatre  Dr 
RoziEK,  a  daring  Frenchman,  who  rose  in  a  lari 
balloon,  from  a  garden  in  the  city  of  Paris,  on  tl 
15th  of  October,  1783,  and  remained  a  consider* 
able  time  suspended  in  the  air.  He  made  several 
aerial  vovages  of  greater  extent  afterwards,  and  in 
two  of  tnem  was  attended  by  other  persons.  In  m 
€hort  time,  however,  the  use  of  rarefied  ah*  in 
aerostation  was,  for  the  most  part,  laid  aside,  as 
inconvenient  and  unsafe,  and  recurring  once  more 
to  the  discovery  of  Mr.  Cavekdish,  the  philoso* 
phers  of  Paris  concluded  that  a  balloon,  mflated 
with  inflammable  air,  would  answer  all  the  pur« 
poses  of  that  contrived  by  the  Moktgolfiers, 
and  would  also  possess  several  additional  advant« 
ages.  They  made  their  first  experiment  on  the 
2Sd  of  Auffust,  1783,  which  was  attended  wiA 
complete  success ;  and  the  first  human  beings  who 
ventured  to  ascend  in  a  balloon  raised  upon  this 
plan,  were  Messrs.  Charles  and  Roberts,  who 
rose  from  Paris,  on  the  1  st  day  of  December  in 
the  same  year.  The  inflammable  air  balloons  have 
been  generally  used  since  that  time ;  many  aerial 
voyages  have  been  performed  in  Europe  and  Ame- 
rica s  and  what  is  remarkable,  out  of  all  the  aumer- 


Mechanical  Philo$opl\yr  49 

overcoming  these .  difficultie^j  can  scarcely  be 
t)iougbt  eitficr  to  gratify  a  inind  of  true  philosophi<J 
cnterprize,  or  to  be  worthy  pf  such  a  mind. 

Late  navigators  and  travellers  have  fiirnished 
valuable  materials  towards  forming  a  theory  o( 
the  winds.  It  must  be  acknowledged  that  no^ 
thing  entitely  satisfactory  his  yet  been  offered  to 
the  world  oq  this  &ubje<:.t.  Still  many  facts  have 
l>een  brought  to  light;  impbrtant  discoveries  havfij. 
been  made ;  and  Uotn  the  nurpber  and  t;;ilents  oi 
the  gentlemen  who  haye  beep  for  some  time  en^ 
gaged  in  exploring  thi^  dark  reqes^  of  philo^ophy^ 
still  greater  a^vance^  in  our  knowledge  pf  it  may 
soon  be  expected.  Various  instrumen£S|  whic^ 
an&wer  valuably  purposes  for  me^aui^ng  the  direc* 
tion,  the  force,  and  the  velocity  of  wio<k,  have  als<>^ 
been  invented*  within  a  f^w  years  past,  by  Dr. 
LivNj  Mr.  PiCKEAiNQ,  and  others  of  Great-Britain^ 
These  inventioiis  have  beeti  denominated  *h« 
dnmmscopc^  the. Anemometer,  &c. 

Fmaliyi  the  doctrines  of  Acoustics  have  bee^i, 
vety  successfully  ill<^strated>  wnce  the  time  9^ 
NfcWTOK,  by  various  inquirers.  Many  f^cts  re-^ 
VHmg  to  the  vdocity,  tjie  intensenes?,  and  the  ge- 
neral principles  of  sounds,  Jbave  been  e9tablisl^4 
by  numerous  experiments.  Tl^c  capacity  ipf  dif- 
ferent bodies,  to  propagate!  ^oun^,  hps  becoin^ 
better  understood  by  the  investigation^  q(  moderg 
pbik>sopbers;  Mf.  fiAyyjfi^^Bj  of  Qreat-Britaiuj 
firrt  showed  that  sound  is  propagated  further  in 
dcHsr  than  in  rar^edfok-y  M.  Bkis^on,  of  ^ranoe^ 
and  others,  demonstrated,  by  varioU3  interesting 
experiments^  that  a  roedium  mote  dcn^e  than  ^\k 
conveys  sound  still  better  than  this  fluid  i  and  jjr* 
Xou^xc,  of  Dublin,  has,  within  ;a  few  years,  mad^ 
lome  new  And  instructive  inquiries  into  the  prin- 
ciples of  acoustics.  To  which  m&y  be  added  th^ 
iatacsiing  experiments  lately  made^  showing;  the 

H 
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different  intensity,  and  the  variety  of  tones  o^ 
sound,  in  different  gases,  by  Priesteey,  Chladni^ 
Jacquin^  Perolle,  and  others. 

OPTICS. 

Tn  this  science  gfeat  improvements  have  VnSitri 
place  in  modern  times.  In  1704  Sir  Isaac  New-* 
TON  first  published  his  grand  work  oh  Optics;  arid 
although  many  of  his  most  interesting  discoveries 
were  made  and  announced  toward  the  close  of  the' 
seventeenth  century,  yet  the  collection  and  pub- 
Bcition  of  theny,  in  a  systematic  form,  was  re-- 
served' to  be  one  of  the  distinguishing  honours  of  the 
eighteenth..  How  numerous  and  hnportant  these 
discoveries  were,  is  generally  known.  He  ascer- 
tained the  different  refrangibility  of  the  rays  of 
light;   he  made  some  progress  in  exploring  the 

{principles  and  laws  of  cbloursj  which  had  been  so 
ittle  understood  before  his  time  y  he  first  eitplained 
the  physical  cause,  and  laid  down  with  mathema- 
tlcaf  precision,  the  general  laws  of  the  reflectionr 
and  refraction  of  light;:  besides  many  other  valua- 
ble,  but  less  important  additions  to  the  science  of 
optics.  It  must  be  acknowledged  that  his  doc-' 
trines  are  by  no  means  free  from  errors  and  defects  j 
but  these  kre  few  in  comparison  of  their  great 
merits;  and  have  been  chiefly  corrected  or  sup- 
plied by  the  kbours  of  subsequent  philosophers. 

Since  Ae  discoveries  of  Newtok  many  import- 
ant additions  have  been  made  to  our  knowtedge 
of  the  nature  and  properties  of  light.  The  mate- 
riality of  this  substance,  aftd  the  great  velocity  of 
its  motion,  were  more  frilly  illustrated  and  con- 
*  firmed  than  they  had  been  before,  by  Dr.  Brad- 
ley and  Mr.  Molyneux,  in  1727.  A  few  years 
Afterwards  M.  Bouguer,  a  celebrated  French  phi- 
Iosopber>  distinguished  himself  by  his  experiments 
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and  observations  on  the  same  substance;  partV 
<:ularly  on  the  laws  of  its  reflection  and  refraction. 
On  this  subject,  indeed,  he  is  placed,  by  a  w^rj 
adequate  judge,  among  the  most  eminent  ob- 
servers and  discoverers  which  the  eighteenth  cen- 
tury produced.*  Another  spedes  of  action  of  other 
bodies  on  the  jays  of  light,  producing  what  philo- 
sophers have  called  mftection  and  dejlectiony  was 
suggested  by  our  iHustrious  countryman  Dr.  Rit- 
TENHorsz,*  but  was  first  demonstrated  by  the  in- 
g^enious  experiments  of  Mr.  Brougham/  From 
these  and  other  facts,  it  appears  that  light  is  ope- 
rated upon  by  material  substances;  that  it  is  sub- 
jected to  the  laws  of  attraction,  and,  of  conse- 
quence, possesses  gravity.  In  the  same  sphere 
of  experiment  and  observation  may  be  mentioned 
Dr.  Smith  and  Mr.  Mitchel,  of  Great-Britain, 
who  made  many  valuable  computations  with  re- 
spect to  the  intenseness,  and  the  best  mode  of 
measuring  this  subtle  fluid.  The  property  which 
Fariotts  bodies,  both  animal  and  vegetable,  pos- 
sess of  imbibing  and  emitting  light,  has  also 
been  invesdgated  with  more  success  by  modem 
philosophers  than  during  any  ibrmer  period.  To 
^rhich  may  be  added,  that  a  multitude  of  facts  of 
the  most  interesting  kind,  relating  to  the  effecfs  of 
Jight  oa  animal,  vegetable,  and  mineral  substances^ 
have  been  made  kqown  within  a  few  years  past; 
and  the  nature  and  principles  of  some  of  these 
efiects  ingeniously  and  satisfactorily  explored. 

»  See  PiiciTLB7*s  Hit  fry  9f  Optus,  4to.  LoodoD,  177^;  ^fom  whick 
Toaaj  of  the  bet*  related  in  thit  dcetch  are  taken. 

IImw  who  have  perused  thit  work  need  Btff  be  iniomed,  that  it  is  a 
very  iBtcpcatiag  one;  and  that  the  labours  of  Dr.  Priestley,  in  collecting  so 
JBaoy  historical  facts  relative  to  the  science  of  Optics,  together  with  his  own 
opcrimeacs,  hints,  and  inquiries  on  the  subject,  entitle  him  to  an  honour- 
aUe  siatigD  unoitg  thoae  who  have  deserred  well  of  this  Kience  in  the 
tfigfatecntli  century. 

•  Xraasuctiofis  American  Philosophical  Society,  rol.  3. 

/  Phibaophical  Traasactions  far  1796. 


Si  Mechanical  PhllOBOphy. 

The  theory  and  laws  of  mim  have  received 
very  great  elucidation  during  the  last  age.  Bi^op 
Berxele  Y,  in  his  Essay  tacvard  a  Theory  of  Ftsiotiy 
published  in  1709,  solved  many  difficulties  which 
nad  attended  the  subject,  and  threw  much  new 
Jight  upon  It.  He  distinguished  more  accurately 
than  any  who  had  gone  before  him,  between  the 
immediate  objects  or  sight,  and  those  of  the  otfae? 
senses,  which  become  early  and  insensibly  dssoci4 
ated  with  them.  He  first  showed  that  distance^ 
of  itself,  cannot  be  determined  immediately  by 
sight  alone;  but  that  we  leatn  to  judge  of  it  by 
certain  sensations  and  perceptions  which  are  con- 
nected with  it.  He  led  the  way,  also,  in  pointing 
out  the  difference  between  that  extension  and 
JSgure  which  we  discover  by  means  of  vision^  and 
that  which  we  perceive  by  touch.  By  means  of 
these  investigations  and  discoveries  h^  enabled 
philosophers  to  account  for  many  phenomena  in 
optics,  of  which  the  most  learned  had  befons 
given  very  erroneous  accounts,  or  acknowledged 
themselves  unable  to  furnish  any  satisfactory  so- 
lutions. About  the  same  time  some  valuable 
experiments  and  instructive  publications  were 
made  on  the  seat  and  principles  of  vision,  by  M. 
De  la  Hire,  M.  Le  Cat,  M.  BougueR)  and 
several  other  French  philosophers.  To  these  suc- 
ceeded the  inqqiries  of  Harris,  Pouterfield, 
JuRiN,  Smith,  and  still  more  recently  of  Reid^ 
and  Wells.''  In  particular,  the  very  difficult  oues* 
tion  of  apparent  magnttu^  and  distance  has  been 
treated  with  great  ability  by  BfeRKEL^Y  and  HaIi- 
Ris$  the  phenomena  of  single  and  double  vision 
have  been  solved  by  several  of  the  persotis  above 
mentioned  i    and   many  remarkable  fa)]a>cies  o^ 

f  jMfuiry  mU  tie  Thmm  MMm  4h  ^rmHphff  Htmwm  &iy»»  <ec. 
r  An  Eitay  w^m  Si»gU  Vhitt^  Ac.  S«0.  '^1^ 
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rls^on  explained  by  Mr.  Melville,  M.  BoirouBftj 
mud  others. 

The  principles  and  laws  of  colours  have  also 
been  much  better  understood  since  the  commence- 
ment of  the  eighteenth  century  than  before.     On 
this  subject  it  seems  now  to  be  generally  agreed 
that  the  immortal  Newton  fell  into  essential  mis*? 
takes.     His  idea,  that  the  colours  of  bodies  de- 
pend on  the  magnitude  of  their  elementary  par- 
ticles, has,  it  is»  believed,  at  present,  few  advo- 
cates.    After  him  this  subject  was  considered, 
though  in  a  more  practical  way,  and  with  refers- 
cnce   to   the   art  of  dyeingy   by  several  French 
philosophers,  especially  by  Dufay,  Hellot,  and 
Macq0Er,  who  conducted  their  inquiries   with 
^reat  ability,  pains,  and  perseverance,  at  the  na- 
tional expense.     More  recently,  Mr.  Delaval, 
i>f  Great  Britain,  refining  on  the  conjectures  of 
Newtow,  attempted  to  deduce  the  varieties  of  co- 
Jour  firom  the  different  densities  and  infiammabiUty 
cf  bodies.     This  work  was  for  some  time  popular, 
but  appears  lately  to  have  given  way,  in  the  public 
opinion,  to  the  more  enlightened  and  correct  phi- 
losophy delivered  on  this  subject  by  M.  Berthol- 
XET,  and  Dr.  Bancroft,  who  found  the  whole 
doctrine  of  colours  on  -chemical  principles — sup- 
posing that  particular  bodies  reflect,  transit,  or 
absorb  particular  rays  of  light,  in  consequence  of 
certain  t^nitics^  or  elective  attractions,  existing 
between  the  differently  coloured  matters,  and  the 
different  rays  of  light,  reflected,  transmitted,  ab- 
-sorbed,  or  made  latent.' 

But  the  discoveries  and  improvements  in  the 
construction  of  optical  instrumentSy  which  the  last 
age  produced,  /are  still  more  brilliant  and  intcrest- 


i   See    Mmptrimemtal  Rejtmrthes  etnciming   ibi   PbiUtcphy   rf  Ftrmaumt 
M«r<t  W  CjMra»  Bavcsovt,  M..D.  i'.iR.  S.  199^1. 


b4  Mechanical  Philosophy. 

ing  than  any  hitherto  mentioned.  Much  was 
done,  during  the  period  in  question,  in  the  improve^ 
ment  of  Telescopes.  The  Befracting  Telescope  was 
£rst  in  use.  In  this  instrument  no  signal  advant* 
ages  of  construction  seem  to  have  been  devised 
from  the  time  of  Huygens,  till  the  middle  of  the  , 
eighteenth  century*  It  was  then  that  Mn  Dol>* 
2«AND,  a  celebrated  artist  of  Great-Britain,  disco« 
vered  a  method  of  correcting  the  inconvenience 
and  errors  arising  from  the  diflferent  refrangibility 
of  the  solar  rays  5  a  difficulty,  which,  since  the  time 
of  NEWTON,  had  been  generally  considered  as  in^ 
surmountable.  He  ascertained  that  lenses  of 
crown  and  of  flint  glass  might  be  so  prepared  and 
adjusted  as  to  correct  the  refractive,  and  of  course 
the  chromatic  powers  of  each  other.  On  this  dis- 
covery he  founded  the  construction  of  his  cele- 
brated Achromatic  Telescope y  which,  doubt}es$» 
deserves  to  be  ranked  among  the  most  valuable 
acquisitions  of  the  age.  Mr.  Dollamd  pursued  this 
improvement  by  increasirtg  the  number  of  glasses^ 
with  so  much  success,  as  to  make  the  refracting 
instruments  of  his  time  superior  to  the  reflecting 
of  equal  length.  The  principle  which  he  disco- 
vered was  explored  still  further,  and  the  Tele- 
scope which  he  contrived  carried  to  a  higher  de- 
gree of  perfection  soon  afterwards,  by  Mr.  Zeit 
HER,  of  retersburgh,  who  ascertained,  by  experi- 
ments, that  increasing  the  quantity  of  lead  in  the 
formation  of  lenses,  augmented  the  power  so  ipucb 
desired  in  this  instrument.  And,  still  more  rer 
cently,  additional  discoveries  have  been  made  rcr 
6pecting  it,  and  additional  means  of  correcting  its 
inaccuracies  devised,  by  Mr.  Robert  Blair,  rro- 
fessor  of  Astronomy  in  the  University  of  Ediur 
burgh/    It  ought,  perhaps,  to  be  mentioned,  that 


t  £ee  Tranwftiont  of  the  R071I  Society  of  Edinbnr^  voL  iiL 
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rfte  hints  and  publications  of  the  celebrated  Euler 
on  this  subject,  though  found  erroneous,  probably 
contributed  something  to  Mr.  Dolland's  disco- 
very; and  that  the  distinguished  mathematicians, 
Clairaut  and  D*Alembert,  about  the  same  time, 
rendered  themselves  very  conspicuous  among  the 
philosophers  of  Europe,  by  their  ingenious  calcu- 
lations and  suggestions,  in  aid  of  the  achromatic 
instrument. 

Bur,  from  the  necessary  imperfection,  and  the 
smaJi  limits  to  which  the  dioptric  plan  of  magni- 
fyine  distant  objects  is  confined,  the  improvement 
<rf"  the  Reflecting  Telescope  became,  early  in  the 
century,  an  object  of  particular  attention.     This 
instrument,  which  had  been  invented,  in  the  pre- 
ceding   century,   by   Mr.   James   Gregory,   of 
Aberdeen,  and  which  had  been  executed,  on  a 
different  plan,  by  Sr  Isaac  Newtok,  was  greatly 
improved  by  Mr.  Hadley,  who,  in  1719,  pre- 
sented a  very  powerful  Telescope  of  this  kind  to 
the  Royal  Society.     In  1734  Mr.  Short,  an  inge- 
nious artist  of  Edinburgh,  devised  still  further  im- 
provements in  this  instrument.   These  were  chiefly 
effected  by  a  new  method  which  he  discovered  of 
grinding  mirrors.     But  the  secret  art  which  en- 
abled him  to  do  this  with  so  much  success,  is  said 
to  have  died  with  him.     After  him,  Mr.  Mudge, 
of  Ijondon,  by  making  specula  of  a  composition  o( 
different  metals,  and  by  inventing  a  method  of 
grinding  them  in  the  parabolic  curve,  which  had 
been    considered   so  difficult  a  problem  by  his 
predecessors,  effected  yet  greater  improvements. 
Mr.  Mudge  was  followed  by  his  countryman,  Mr. 
Edwards,  who  also  laboured,  with  considerable 
success,  on  the  same  instrument.     But  it  was  re- 
served for  the  great  Astronomer  Herschel,  to  fur- 
nish the  world  with  reflecting  telescopes  of  the 
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most  wonderful  magnifying  power.  The  extraor^ 
dinary  length  to  which  he  has  carried  his  im« 
provements,  and  the  astonishing  discoveries  which 
the/  have  enabled  him  to  make,  are  too  recent^ 
and  too  well  known  to  make  a  detail  of  them  ne«» 
eessary  here. 

During  the  period  which  we  are  considering^ , 
microscopes  have  been  also  carried  to  very  high 
degrees  of  perfection.  In  1702  Mr.  Wilson  in- 
vented one,  of  the  single  kind,  which  is  still  much 
in  use.  In  1710  Mr.  Adams  presented  to  the 
koyal  Society,  another,  also  single,  but  of  much 
'greater  magnifying  power.  To  which  succeeded, 
soon  afterwards,  the  ingenious  device  of  Mr.  Grey^ 
of  a  temporary  microscc^,  by  means  of  a  globule 
of  water.  In  1788  or  1739,  Mr.  Lieberkuhk 
made  two  very  important  improvements  in  micro*^* 
scopes,  by  the  invention  of  the  ^So^ar  Microscope^ 
and  that  tor  viewing  opaque  objectSi  ITiese  were 
Ibllowed  by  the  re/lecting  microscope  of  Dr.  Smith^ 
said  to  be  superior  to  ail  others  /  Besides  diose 
above  metitioned^  discoveries  and  improvements 
relative  to  microscopes,  too  numerous  to  be  re« 
counted^  have  been  made  by  philosophers  and 
practical  opticians.  The  most  conspicuous  of  thes^ 
are  Culpeper,  Baker,  Ellis,  Lyonet,  Martin^ 
Cuff,  AdaMS;,  aad  Witherikc;  who  have  either 
contrived  microscopes  suitable  for  particular  pur* 
poses,  or  suggested  inventioas  and  additions  of* 
anonre  general  application. 

There  is  probably  no  division  of  this  review, 
under  which  another  modern  invention,  the  Teie- 
graphj  may  with  more  propriety  be  placed  thaa 
this.  Though  something  hke  Telegraphic  coror 
munications  had  been  attempted  many  centuries 
before,  on  particular  military  or  civil  emergences; 
ytt  nothing  of  this  kind  was  reduced  to  .regular 
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tystero,  or  much  known,  till  the  beginning  of 
the  eighteenth  century,"  when  M.  Amontons,  of 
France,  exhibited  a  telegraph  on  a  new  and  con* 
Tenient  plan.  It  wa$  not,  however,  until  after 
tbe  commencement  of  the  French  Revolution  that 
this  machine  was  generally  applied  to  useful  pur- 
poses, or  became  an  object  of  much  attention ; 
To-ward  the  end  of  the  yekr  1793  M-  Chappe 
announced  an  invention  under  this  name.  Whe- 
ther he  was  acauamted  with  the  contrivance  of 
M.  Amoktons  is  not  known;  but  be  this  as  it 
may,  his  was  nearly  on  the  same  plan.  The  in- 
vention of  M.  Chappe  immediately  became  an 
object  of  public  attention.  Additions  and  alter '. 
ations  in  his  plan  were  proposed,  and  some  of 
them  biehly  advantageous ;  and  telegraphs  of  dif- 
ferent kmds  came  into  use  in  various  parts  of  the 
continent  of  Europe,  and  in  Great-Britain.  How 
great  the  importance  of  this  channel  of  intellx^ 
gence  is  at  present,  and  how  much  more  so  it  may 
be  rendered  by  those  improvements  in  its  construc- 
tion and  management  which  we  may  reasonably 
expect  to  take  place,  will  readily  occur  to  every 
mind.  To  say  nothing  of  the  dispatch  with  which 
information  may  be  conveyed,  by  this  means,  in 
time  of  war,  and  thus  prevent  much  evil  of  vari- 
ous kinds,  it  may  hereafter  become  an  instrument 
of  commercial  communication  of  the  highest  uti- 
lity, and  may  be  rendered  subservient  to  many  va- 
luable national  purposes.* 

Tbe  late  experiments  and  conclusions  of  Dr; 
Herschel,  with  respect  to  the  rays  of  light  and 

•  b  ii  flttd  by  a  writer  in  the  ^iUMtpUc4iI  MagtztM  of  London,  that 
tlte  cckfealed  RoaaaT  Hooki,  the  contemporary  and  friend  of  Boyle, 
wmmtii  a  TtUgrmph^  on  the  nme  general  plan  of  thoie  ^hkh  haTe  been 
■Kc  nMd;  and  fonnaUy  annovnced  and  deKribed  it,  in  a  paper  read  before 
the  Eoyal  Society,  May  siit,  1684. 

•  See  Eacyciopsdia,  art.  TeUgrafh^  and  a  paper  on  the  lUn*  fnbjcct«  in 
««L  i  pf  the  Moitblj  MaguiDc  of  JUodon. 
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heat,  are  curious,  and  highly  interesting.  H<^ 
seems  to  have  demonstrated  that  the  differen't 
prismatic  colours  have  different  grades  of  tempe- 
rature; that  radiant  heat,  as  weH  as  light,  is  not 
only  refrangible,  but  also  subject  to  Hie  laws  of 
dispersion,  arising  from  its  different  refrangibility  ; 
that  those  rays  of  light  which  have  the  greatest 
iUuminafing  power  are  the  yeUbzv,  and  those 
which  have  the  greatest  heating  power  the  redi- 
and,  of  course,  that,  contrary  to  the  general  belief,, 
the  maximum  of  ittmninatioriy,  and  the  maximum^ 
of  heaty.  da  not  coincide.*** 


ASTRONOMY. 


Though  this  subject*  is  mentioned  ftist,  it  holds  * 
rery  conspicuous  place  among  those  branches  of 
mechanical  philosophy  which  have  received  great 
accessions  of  discovery  anrf  improvement  during  the 
century  in  question.  At  the  beginning  of  this  period 
flie  Principia  of  the  immortal-  Newton  had  given  a- 
new  face  ta  astronomical  science^  Much  had  beert 
done  by  his  predecessors,,  and  especially  by  the  sa- 

Sacious  Kepler,,  to  prepare  the  way  for  hi&  grand 
iscoveries ;  but  it  was  reserved  for  this  luminary^ 
of  the  first  magnitude  to  shed  a  degree  of  light  on 
the  laws  of  our  planetary  system,,  wmch  has  served 
to  guide  every  exertion,  and  point  out  the  way  to- 
all  progress  which  has  since  oeen  made.  It  was* 
he  who  first  applied  the  simple  principle  of  gravi- 
tation to  account  for  the  movements  of  the  celes- 
tial bodies^  who  laid  down  the  laws  of  this  great 
and  all  pervadine  attraction;  and  Aence,  by  the 
assistance  of  a  sublime  geometry,  deduced  the  re* 
volutions  of  the  planetary  orbs,  both  primary  and 

«  SerTraniactioittof  tliftRoynlStdety  for  tiOO*  * 
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secondary,  including  the  minute  irregularities  of 
each,  with  some  errors  indeed,  but  with  a  degree 
of  conformity  to  nature  and  subsequent  observa- 
tion.  which  must  ever  astonish  and  delight  the  in- 
quiring mind.  The  British  philosopher  leaving 
astronomy  in  this  improved  state,  no  wonder  that 
those  who  came  after  him  should  at  once,  with 
growing  ardour^  and  with  greater  ease,  pursue  a 
course  which  he  had  so  happily  marked  out. 

At  the  beginning  of  the  century  under  review, 
"^re  find  Fl amstead,  the  first  Astronomer  Royal  of 
England,  devoting  himself  to  this  science  with 
great  zeal  and  success.  He  particularly  directed 
nis  attention  to  the  ^fijted  stars;  and  after  a  series  of 
patient  and  most  laborious  observations,  published, 
in  1719,  a  catalogue  of  stars,  more  extensive  and 
accurate  than  had  ever  been  formed  by  one  man« 
To  him,  both  in  office,  and  in  astronomical  fame, 
succeeded  Dr.  H alley,  who  made  a  number  of 
important  discoveries,  and  useful  publications. 
Among  many  others  which  might  be  mentioned, 
he  discovered  the  Acceleration  of  the  Moon,  and 

Eve  a  very  ingenious  method  of  finding  her  paralr 
r.  He  composed  tables  of  the  Sun,  the  Moon, 
and  all  the  planets.  He  also  recommended  th^ 
mode  of  ascertaining  the  Longitude  by  Lvnar  Ob^ 
seroationsi  a  mode  which  has  been  since  much 
improved,  and  generally  adopted;  and  which  is, 
at  present,  the  most  certain  guide  of  the  mariner. 
After  him,  at  the  head  of  the  Royal  Observatory 
was  placed  Dr.  Bradley,  who  greatly  distin- 
guished himself  as  a  practical  astronomer.  He 
was  the  first  who  made  observations  with  sufl[ici- 
ent  accuracy  to  detect  the  smaller  inequalities,  in 
the  motions  of  the  planets  and  fixed  stars.  By 
means  of  this  accuracy,  he  discovered,  in  1727, 
the  aberration  of  the  stars,  a  phenomenon  pro- 
duced by  the  compound  motion  of  the  earth,  an^ 
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the  rays  of  lieht ;  and  furnishing  new  proof,  both 
of  the  materiality  and  amazing  velocity  of  liebt, 
and  also  of  the  reality  of  that  motion  which  nad 
been  ascribed  to  the  earth.  The  same  gentleman, 
in  1737,  discovered  the  nutation  of  the  earth^f 
axis — that  Vibratory  motion,  which  is  occasioned 
by  the  inclination  of  the  moon's  orbit  to  the  eclip- 
tic, and  the  retrograde  revolution  of  her  nodes} 
thus,  in  the  course  often  years,  making  two  of  the 
most  important  additions  to  astronomical  know-* 
ledge  that  the  century  produced. 

while  these  noble  and  successful  exertions  were 
making  in  Great-Britain,  to  improve  the  science 
of  astronomy,  the  philosophers  of  France  were 
employing  themselves  in  the  same  field  of  inquiry,j 
and  with  very  honourable  success.  The  real  figure 
of  the  globe  we  inhabit  had  not  been,  before  thi$ 
time,  satisfactorily  ascertained.  M.  Cassini^  the 
Astronomer  Royal  at  Paris,  believed  its  figure  to 
be  that  of  a  prolate  spheroid,  or,  in  other  words, 
that  the  polar  diameter  was  greater  than  the  equa-^ 
(orial;  while  Newton  had  been  led,  by  his  prin- 
ciples, to  a  conclusion  directly  opposite,  and  had 
taught  that  it  must  be  an  oblate  spheroid,  or  flatted 
at  the  poles.  To  determine  the  question,  between 
these  contending  powers,  the  French  Royal  Aca- 
demy of  Sciences,  under  the*  authority  and  patron-^ 
age  of  Lewis  XV.  resolved  to  have  two  degrees 
of  the  meridian  measured,  the  one  as  near  the 
Equator,  and  the  other  as  near  the  Pole,  as  pos- 
sible. For  this  purpose,  one  company  of  philoso- 
phers, consisting  ot  Messrs.  Godik,  Condamike, 
and  BouGUER,  to  whom  the  King  of  Spain  added 
Don  Ulloa  and  Don  Juan,  was  dispatched,  in 
1735,  to  South -America;  and  another  Company, 
consisting  of  Messrs.  Maupertuis,  Clairault, 
Camus,  Le  Monier,  and  Outhier,  attended  by 
Professor  Celsius^  of  Upsal^^  were  sent  to  Laplana, 
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These  companies,  after  devoting  several  years  to 
the  tadc  committed  to  them,  and  encountering  nu«- 
xnerous  difficulties  in  the  prosecution  of  it,  at  length 
completed  their  design.  The  result  proved  to  be 
an  ample  confirmation  of  Newton's  opinion;  for 
a  degree  near  the  Pole  being  found  to  measure 
more  than  one  near  the  Equator,  they  necessarilj 
inferred  that  the  polar  degree  must  be  part  of  a 
larger  circ/e/ 

At  the  beginning  of  the  eighteenth  century,  our 
knowledge  of  the  Moon  was  extremely  defective. 
Since  that  period,  so  many  discoveries  have  been 
made  respecting  this  attendant  on  our  earth,  and 
the  laws  of  her  motion  have  been  so  ably  and  dili* 
gently  investigated,  that  this  part  of  ast^ronomy 
may  now  be  ranked  among  those  which  are  most 
fuUy  known  and  understood.  For  these  investi- 
gations we  are  indebted  to  Clairault,  D'Alem- 

BERT,  £ULER»  MaYER,  SiMPSON,  WaLMSLY, 
BlTRG,    BOUVARD,  De  LA  GraNGE,   De  LA  PlACE, 

and  others.  By  the  labours  of  these  great  astro- 
nomers, the  inequalities  in  the  moon's  motion 
have  been  detected,  ascertained,  and  reduced  to  a 
system ;  accurate  Lunar  Tables  have  been  formed ; 
and  the  theory  of  this  satellite  has  been  carried  to 
such  a  degree  of  perfection,  that  her  place  in  the 
heavens  may  be  computed  with  a  degree  of  preci- 
sion, which  would  have  been  pronounced,  a  few 
years  ago,  altogether  impossible.  With  respect  to 
the  condition  and  aspect  of  the  moon's  surface^ 
mstny  important  discoveries  have  been  made,  and 
mucn  valuable  information  given  to  the  world,  by 
M.  Schroeter,^  a  celebrated  astronomer  of  Goet- 

m  U  u  impo«ibk  to  recolkct  the  attempt  hj  M.  Birnakdin  di  8t. 
Fiiftfti,  in  hmSimdui  rf  Naimrtf  to  revhre  the  opinioD  of  Cabbini  oo  thai 
nfeicft  withoat  avprisc.  That  to  learned  and  ingenious  a  man  should  op- 
p«K  iocli  distinct  mathematical  demonstration,  is  one  of  those  capricei  qf 
wyrnhic  aands  not  easy  to  be  accounted  for. 

jr  See    Stitnwh^ivap^ttbt  fragmaUi^  ^c.  hj  JoBAN.  HTlftOllTliM 
SfsiMTift,  4to*  1791* 
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tingen,  and  b^  Dr.  Hbrschel,  of  Great-Britain; 
who,  by  the  aid  of  very  powerful  and  accurate  in* 
struments,  and  with  the  skill  and  perseverance  for 
which  they  are  so  eminently  distinguished,  have 
made  surprizing  progress  in  investigating  this  de- 
partment of  the  lunar  phenomena. 

When  Newton  died,  several  of  the  inequalities 
of  the  planetary  motions,  arising  from  the  disturb*- 
ing  forces  of  various  bodies,  were  with  difficulty 
reconciled  with  the  astronomical  principles  which 
he  had  laid  down*  These  inequalities  nave  been 
euccessively  investigated  since  that  time,  their 
causes  ascertained,  their  laws  fixed,  their  perfect 
consistency  with  the  Newtonian  theory  demon* 
atrated,  and  thus  a  very  formidable  objection  to 
that  theory  satisfisictorilyremoved.-r-It  is  known  to 
snathematicians,  that  this  celebrated  philosopher, 
calculating  the  effect  of  the  sun's  force,  in  pro* 
ducing  the  precession  of  the  equinoxes^  fell  into 
an  error,  and  made  it  less,  by  one  half^  than  the 
truth.  The  true  quantity  of  this  motion  was  first 
determined  by  M.  D'Alembert,  in  1749;  who 
also,  in  the  course  of  his  inquiries,  more  fiilly  ex« 

Elained  the  nutation  of  the  earth's  axis,  which 
ad  been  discovered  a  few  years  before  by  Dr, 
Bradley.  With  no  less  diligence  the  inequalities 
in  the  revolutions  of  all  the  planets,  and  especially 
of  Jupiter  and  Saturn,  have  been  examined,  as- 
certained, and  reduced  to  regular  principles.  In 
these  difficult  investigations,  many  astronomers 
have  employed  themselves,  in  the  course  of  the  last 
century,  and  by  their  labours  rendered  important 
services  to  this  science ;  but,  perhaps,  none  of  the 
number  deserve  more  honourable  distinction  than 
Euler,  De  la  Place,  and  De  la  Grange,  whose 
accurate  observations,  and  rigid  and  delicate  ana* 
lyses,  with  a  view  to  explore  the  anomalies  in 
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qtiestion^  display  great  penetration^  diligence  and 
perseverance. 

The  year  1781  was  rendered  remarkable  by  the 
discovery  of  a  new  primary  Planet.  This  disco* 
very  was  made  by  the  celebrated  HEttsCHEL,  art 
astronomer  of  Hanover,  residing  in  Great-Britain; 
He  had,  for  a  number  of  years>  distinguished  him* 
telf  by  his  successful  exertions  in  augmenting  the 
powers  of  optical  instruments,  ancf  particularly 
m  improving  the  reflecting  telescope.  With  an 
instrument  of  this  kind,  of  great  excellence,  he 
first  determined  the  existence  of  the  Planet,  whicU 
he  denominated  Geerghtm  Sidus,  in  honour  of  the 
British  King;  but  which  is  now  generally  called^ 
by  the  consent  of  astronomers,  after  his  own  name. 
From  bis  observations,  and  those  of  others,  tt  has 
been  since  found  that  this  planet  is  attended  by  si±^ 
secondaries,  and  much  progress  has  been  made  irt 
ascertaining  the  respective  times  and  laws  of  theif 
revolutions/ 

Bkit  this  discovery  is  not  the  only  one  which 
will  transmit  the  name  of  Dr.  Herschel  to  poste- 
fitjr  with  distinguished  honour.  In  1787,  he  dis- 
covered a  sixth  satellite  of  Saturn,  and  the  year 
after  a  seventh,  attending  the  same  planet.  He 
ascertained  the  rotation  of  Satum*s  Ring,  which 
may  be  regarded  as  one  of  the  most  important  ad*'^ 
ditions  made  to  astronomical  science  since  thosd 
of  lir.  Bradley.  He  discovered  a  second  Hn^ 
belonging  to  that  planet,  and  actually  observe! 
fixed  stars  between  this  and  the  one  before  known • 
He  discovered  also  around  the  same  planet  a  quin-^ 
tuple  belt  of  spots,  by  which  he  ascertained  the  re- 

clhi  dbe  int  ^  «f  the  ateelecMh  cenfiry  (Jafwary  ig  iSoi)  amOt^ 
■rw  ft  imttj  Pimmtt  wai  difcorered  \Ff  M.  Piassi,  of  Palantto»  in  Sidly* 
Wliadi  it  uewiae  ailed  by  the  name  of  the  discoTerer.  It  it  not  app«- 
fcaciy  IxTfcr  than  a  filed  ftar  of  the  eighth  magnitude.  The  inclination 
•f  iCB  ortk  to  the  bbne  of  the  ecUptie  it  about  to  deg.  36ttia.  57  tec.  and 
1^  fcriodicad  KTOttiM  n  Itttk  fliote  than  firar  y  tatib 
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ality  and  the  time  of  its  diurnal  motion.  He  had 
published  new  and  valuable  observations  on  the 
sun»  the  moon,  and  indeed  on  almost  all  the  bo-^ 
dies  belonging  to  the  solar  system.  He  has  greatly 
enlarged  our  acquaintance  with  the  fixed  stars; 
and,  m  a  word^  so  much  extended  our  knowledge 
of  astronomy,  that  his  life  may  be  considered  as 
forming  one  of  the  most  important  seras  in  the  his-* 
tory  of  this  branch  of  philosophy. 

At  the  close  of  the  seventeenth  century,  the 
respective  distances  of  the  several  planets  from  the 
sun  were  far  from  being  accurately  determined<i 
These,  by  successive  observations,  have  been  since 
ascertained,  with  a  great  degree  of  precision ;  and 
the  various  astronomical  uses  which  this  knowledge 
IS  calculated  to  subserve,  have  been  displayed  in 
the  most  satisfactory  manner.  Particularly  the 
observations  made  by  many  philosophers  on  the 
transits  of  Venus  and  Mercurjfy  which  the  eigh- 
teenth century  exhibited,  have  thrown  much  light 
on  this  subject,  and  on  several  questions  of  great 
importance  in  astronomy- 
It  is  but  a  few  years  since  our  knowledge  of 
Comets  was  in  its  infancy.  Dr.  Halley,  at  the 
beginning  of  the  period  under  consideration,  made 
the  first  attempt  to  give  a  systematic  view  of  thi» 
part  of  the  science  in  his  Synopsis  Jstronomue 
Cometica,  published  in  1705.  But  his  inquiries, 
concerning  these  excentric  bodies,  though  inj^e- 
nious  and  highly  valuable,  were  (slt  from  being 
adequate  or  satisfactory.  By  the  labours  of  mo- 
dem astronomers,  our  acquaintance  with  the 
comets  has  been  wonderfully  extended.  Sixty 
eight  new  ones  have  been  observed  3  the  return  of 
many  of  them  has  been  ascertamed  and  demon- 
strated,' and  many  curious  facts  respecting  them 

m  M.  Di  LA  Landi,  in  his  Hisitry  »/  Aitrmmy^  for  the  year  i8oi« 
iDtimatei,  that  the  obiervstiBDt  which  took  ]^cc  in  the  coone  of  that  fat 


Afechanicai  Pkiiosophi/.  65 

discovered^  and  received  ample  illustratioh.  The 
learned  and  inde&tigable  kbours  of  Father  Bosco 
TicH,  and  of  M.  Db  la  Placb,  for  determininj 
the  orbits  of  comets,  have  been  long  known  an( 
praised  by  astronomers.  The  great  works  of  M* 
PiKGRE,  and  of  ^ir  Henry  Englefield,  on  this 
branch  of  astronomical  philosophy,  ate  entitled  to  a 
place  among  the  tno^t  full  and  UseAil  of  those 
which  have  appeared  on  the  subject.^  But  besides, 
iKrhat  has  been  effected  by  the  useful  inquiries  of 
these  gentlemen,  the  observations  of  many  others^ 
and  particularly  of  De  Lalande,  and  his  country?^ 
men.  Messier,  and  Mechaikj  i^nd  also  of  Burck* 
HARDT)  an  illustrious  German  astronomer^  have 
contributed  much  to  extend  our  knowledge  o£ 
comets.  It  is  further  worthy  of  remark,  that  the 
difficulty  of  making  observations  on  comets  has 
been,  within  a  few  yeats^  greatly  diminished* 
The  methods  of  calculating  their  elements  are  now 
short  and  easy,  in  comparison  with  wh^t  they 
were  half  a  century  ago*  Operations  which  then 
occupied  many  days,  may  now  be  dispatched  with 
accuracy,  \h  a  few  hours« 

The  unportahce  of  accurate  observations  on  the* 
Jlxed  stari^  in  order  to  ascertain  their  motion,^ 
pkces,  and  relative  circumstances,  i&  known  to 
every  astronomer.  It  is  to  the  stars  We  are 
obliged  to  refer  all  the  motions  of  the  sun,  the 
planets^  and  the  comets.  In  this  part  oi  the  sci-*^ 
ence  under  consideration,  much  has  been  done 
during  the  last  century.    The  catalogue  of  stars 

kiw  aadt  it  qiMtioiimfcle  wtietlicr  tKe  doctrine  tong  entertained,  and  CMiii- 
teed  MKttkd  by  him  and  other  attrooomerit  that  comcct  rcYohei  be  not 
OToocovi.  Thia  deabc  uraB  ^bablf  tooo  reeeivc  a  aobtkm,  if  the  ^irie 
if  sol  and  indiHtry  ihoald  ooDtmiie  which  at  {ireKiit  animafea  many  £a« 


I  Tr^MtfM  m  Cmtttt  Vy  ^^  Piwott,  %  tola.  4to.  Paris,  1783.  73a 
iiihiwJBigi'i  9ftBf  Oriki  rf  Cmuts^  gecwrdu^  U  tk*  Mithcdt  d/J^siher  Bot- 
conca,  aad  M.  Da  tA  Placs,  taM  mw  md  trnfiOi  tMtt^  by  Sir. 
HtMBT  X«^Bnsii»|  410. 1799. 
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formed  by  Flamstead,  was  before  mentioned  M 
one  of  the  most  complete  ever  derived  from  the 
labours  of  an  individual.  To  this  succeeded  thef 
observations  and  catalogues  of  De  la  Caille, 
Bradley,  and  Mayer,  vrhich  it  is  scarcely  neces- 
sary to  say  were  highly  valuable.  After  these,  M. 
Bode,  of  Berlin,  published,  in  1782,  a  very  exten- 
sive and  improved  catalogue,  which  is  greatly 
esteemed  among  astronomers.  He  was  followed 
by  the  celebrated  Baron  De  Zach,  of  Gotha, 
whose  catalogues  and  tables,  in  many  respects, 
excelled  all  that  had  preceded  them.  Besides 
these,  the  public  has  been  favoured  with  interesting 
Accounts  of  new  stars,  by  Herschel,  Maskelyne, 
the  eldet  Lalande,  and  many  others.  The  num- 
ber disdovered  by  the  powerful  instruments  of 
Herschel,  in  particular,  is  almost  incredibly  great. 
But  the  last,  and  the  most  complete  series  of  ob- 
servations ever  made  in  this  department  of  astro-* 
riomy,  is  that  lately  announced  by  Le  Francais 
Lalande,  the  nepnew  of  the  veteran  in  science, 
of  the  same  name  before  mentioned,  who,  with 
the  assistance  of  his  ingenious  and  enterprizing 
wife^  has  determined  the  places  of  fifty  thousand 
stars,  from  the  Pole  td  two  or  three  degrees  below 
the  Tropic  of  Capricorn.' 

We  may  also  reckdn  among  the  great  astrono* 
mical  improvements  of  the  last  ftge,  the  formation 
of  many  Tables^  exhibiting  the  places  and  motions 
of  the  heavenly  bodies.  Among  these  are  the 
Cometarial  Tables  of  Dr.  H alley,  since  enlarged 
and  corrected  by  many  hands,  and  particularly  by. 
a  number  of  eminent  French  astronomers.  To  the 
same  list  also  htlongTables  of  the  Sun  and  Moon^ 
by  Le  MomER,  and  De  la  Hire  ;  the  Solar  Tables 
of  De  la  Caille,  Dawes,  De  Lambre,  and  De 

s  See  Lalanpk*!  Hhttry  tf  Attnmm^  for  zSoOb 
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Zach  ;  and  the  successively  improved  Lunar  Tables 
of  Clairault,  Euler,  Mayer,  Mason,  and  final- 
ly, of  BuRCKHARDT,  founded  on  the  observations  of 
BrRG  and  Bouvard.  Tables  of  all  the  primary 
Planets^  and  their  SecondarieSy  have  been  com- 
pleted during  the  period  in  question ;  among;  the 
most  valuable  of  which  are  those  of  Bradley, 
Cassiki,  De  Lambre,  Wargentin,  Vidal, 
Oriaki,  Schubert,  Burckhardt,  and  De  La- 
I.ANDE.  Tables  of  Parallax  and  Refraction  have 
beeo  formed  by  Bradley,  Dunthorne,  and  Shep- 
herd, particularly  the  last,  whose  work  is  a  won- 
derful monument  of  industry  and  perseverance. 
To  these  might  be  added  a  multitude  of  others, 
published  by  mdividuals,  and  learned  societies,  va- 
nous  sets  ot  which  may  be  found  in  modem  books 
of  astronomy.  Those  printed  in  De  Lalande's 
great  systematic  work,  are  probably  exceeded  by 
none  extant  in  fulness  and  accuracy.  By  means 
of  these  Tables^  many  complex  calculations,  which, 
without  their  aid,  would  cost  the  labour  of  several 
bours,  or  even  days,  may  now  be  performed  in  an 
eighth  or  tenth  part  of  the  time  which  they  for- 
merly employed,  and  with  much  greater  assurgmce 
of  a  true  result. 

Previous  to  the  eighteenth  century,  though 
Eclipses  J  of  various  kinds,  had  been  observed  and 
calculated,  yet  these  operations  had  rarely  been 
made  subservient  to  any  important  practical  pur- 
pose. Within  a  few  years  past,  philosophers  have 
paid  more  attention  to  this  part  of  astronomy. 
Methods  have  been  devised  of  calculating  eclipses 
with  more  ease  and  expedition  than  before.  Large 
collections  of  these  calculations  have  been  made, 
for  a  long  series  of  years,  with  the  view  of  de- 
ducing from  thence  the  longitude  of  cities,  and 
determining  other  astronomical  and  geographical 
questions*    Among  those  who  have  distinguished 
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themselves  in  this  branch  of  astronomy,  M.  Tries* 
KECKER,  of  Germanj)r,  and  M.  Goudin,  of  France, 
are  entitled  to  peculiar  honour/ 

To  discover  an  easy  and  certain  method  of  find- 
ing the  LiOngitude,  has  long  been  a  grand  deside- 
ratum  among  astronomers  and  navigators.  In 
1714,  an  association  was  formed  in  Great-Britain, 
under  the  denomination  of  the  Board  of  IjmgitudCy 
aided  by  the  authority  and  patronage  of  the  go- 
vernment. The  exertion^  and  the  liberality  of  mis 
body  have  done  honour  to  their  age  and  country, 
and  in  a  very  pleasing  degree,  attained  their  im- 
portant object.  The  most  approved  mode  of  as-^ 
certaining  the  Longitude  now  in  use,  viz.  by  ob-s 
serving  the  distance  of  the  rnoon  firom  the  sun,  or 
from  certain  stars,  though  repeatedly  suggested, 
was  never  reduced  to  practice  till  the  ei^teenth 
century.  In  promoting  this  otject  Dr.  Halley 
early  distinguished  himself.  To  him  succeeded 
several  others,  who  formed  Lamar  Tables,  with  a 
view  to  facilitate  the  necessary  calculations;  but 
among  these,  none  laboured  with  so  much  success 
^  Professor  Mayer,  of  Gottingei^,  whqse  tables 

d  The  •ttempts  made  by  certtin  infidelt,  during  tiM  e^tceath  teatatft 
fo  derife  an  argniiient  affatntt  the  chronologj  of  uie  ncred  writrngi,  from 
90iiie  aicnmomicil  recordt*  faid  to  be  found  in  Aab«  is  well  known;  aa  are 
flao  the  ample  refutadon  of  their  icaaoning,  and  the  total  dtsappobttnent 
of  their  hopes,  from  thit  ouarter.  We  have  been  recently  informed^  that 
iome  of  the  lamed  men  of  France*  connected  with  the  late  miliury  ezpe* 
Ration  to  Bgjft,  aiaert.  that  in  the  cootie  of  their  ioqnicset  in  that  eoaatry* 
they  discovered  astronomical  records,  which  prove  the  age  of  the  world  ttt 
be  many  thousands  of  yean  greater  than  the  sacred  history  represents  it.  Itii 
oot  the  part  of  a  wise  man  to  «iimfr  •  aMff«r  i0rv  i(ti««ri«^ilr,  and  therefore 
^til  more  shall  be  known  concerning  the  bets  stated,  and  the  reasoningi 
employed  by  these  men,  it  would  be  improper  to  attempt  a  discussion  of  the 
•ttbject.  But  the  extreme  faUacy  to  which  arguments  derived  from  sonreei 
of  this  kind  are  liable,  mutt  be  obvious  to  every  astronomers  and  be  mmi 
have  little  acquaintance  with  the  history  of  human  knowledge  who  does  nol 
^ow,  that  assertions  as  bold  as  those  in  question  have  more  than  once  been 
demonstrated  to  be  £Use;  that  expectations  as  sanguine  have  been  oftm 
blasted;  and  that  modem  discoveries  in  science,  and  the  observations  of 
travellors,  mstead  of  discrediting  tho  sacred  iuacory,  have  miiformly  te&dc4 
19  i|hiaUaU  and  confirm  it. 
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brought  to  such  a  degree  of  accuracy  as  to 
be  thought  worthy  of  a  large  premium  from  the 
Board  of  Longitude,  before  mentioned.  Mayer's 
tables  were  afterwards  improved  by  Mr.  Charles 
Mason,  of  England,  who  reached  a  still  greater 
degree  of  preipision  in  his  calculations.  And  finally, 
to  the  Rev.  Dr.  Maskelyne,  the  present  Astro- 
nomer Royal  of  Britain,  is  due  tne  honour  of 
contributing  much  toward  the  perfection  of  the 
plan,  and  (H  introducing  it  into  general  practice. 

Another  method  of  finding  the  Longitude,  by 
observations  on  the  Eclipses  of  Jupiter^s  moons^ 
though  practised  as  early  as  1688,  has  yet  been 
mach  unproved  during  the  period  under  discussion. 
For  these  improvements,  wtiich  are  chiefly  founded 
on  the  supenor  extent  and  accuracy  of  modem  ta« 
bles,  we  are  indebted  principally  to  Drs.  Bradley 
and  PouKD,  M.  Cassini,  the  younger,  Mr.  War- 
GCiTTiN,   and  M.  Delambre,  of  whom  the  ta- 
bles of  the  last  have  been  generally  adopted  in 
many  of  the  late  nautical  almanacks.     A  third 
mode  of  determining  the  Longitude,  by  well  regu* 
lated  Time-keepers,  is  almost  wholly  a  production 
of  the  last  age.     For  although  some  attempts  of 
the  kind  were  made  in  the  preceding  century, 
nothing  effectual   was  done  until    1714,  when 
Hekrt  Sully,  an  Englishman,  published  a  small 
tract  at  Vienna,  on  the  subject  of  watch-making, 
and  announced  some '  improvements  in  the  art, 
with  a  view  to  the  Longitude,  which  were  said  to 
be  valuable,  and  attended  with  success.    This 
plan,   however,   was  afterwards  brought  much 
nearer  to  perfection,  by  the  ingenious  and  perse- 
vering lal>ours  of  John  Harrison,  also  of  England, 
who,  in  1726,  produced  a  time-keeper  of  such  un- 
common accuracy  as  not  to  err  above  one  second 
in  a  month,  for  ten  years  together.     Watches  of  a 
similar  kipd^  and  which  have  proved  of  great  uti- 
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lity  to  navigators,  were  also  formed  soon  after 
Harrison's,  by  Kendal,  Arnold,  and  others  of 
Great-Britain,  and  by  several  distinguished  French 
artists.  The  happy  effects  of  these  discoveries  and 
improvements  in  aiding  navigation,  and,  of  course, 
their  favourable  influence  on  commerce  and  the 
interests  of  humanity,  are  so  obvious  as  not  to  re- 
quire formal  explanation. 

But  no  age,  assuredly,  can  vie  with  the  last,  in 
the  accuracy  and  astonishing  powers  of  the  astro-- 
nomical  Instruments  which  it  produced .  The  prin- 
cipal ones,  among  those  of  an  optical  kind,  were 
mentioned  in  a  former  part  of  this  chapter,  and 
need  not  be  again  recounted.  In  addition  to  these, 
many  curious  instruments  and  machines j  serving  to 
illustrate  and  exemplify  the  principles  of  astro- 
nomy, have  been  devised  by  ingenious  men.  The 
first  deserving  of  noticfe  is  the  Orrery^  invented 
by  Mr.  George  Graham,  an  English  mathema- 
tical-instrument-maker, and  presented  to  George 
I.'  The  next  is  a  machine,  under  the  same 
name,  contrived  by  Mr.  James  Ferguson,  also 
of  England,  and  including  some  improvements 
on  the  former.  To  these  succeeded  a  Planeta- 
rivmy  of  very  curious  structure,  by  Mr.  William 
Jones,  of  London,  and  the  celebrated  astro- 
nomical Sphere^  by  Dr.  Long,  Professor  in  the 
University  of  Cambridge;  to  say  nothing  of  a 
multitude  of  other  inventions  of  a  similar  kind,  by 
different  artists  and  astronomers.  But  among  all 
the  contrivances  of  this  nature  which  have  been 
executed  by  modem  talents,  the  machine  invented 

«  The  origin  of  the  name  giyen  to  thii  machine  is  u  followt,  Mr* 
RowLKT,  a  mithcmatical-mitniment-inaker,  having  obtained  one  from 
Geabam,  the  inTCtttor,  to  be  tent  abroad,  with  some  of  hit  own  tnstni- 
mentt,  he  copied  it,  and  made  one  for  the  Eari  •/Oaatar.  Sir  RiciAtB 
Stieli,  who  knew  nothing  of  Mr.  Oraham**  right  to  the  invention,  think* 
ing  to  compliment  the  noble  encourager,  called  it  an  Ornfy^  and  gavf 
KowLsr  the  praise  doe  to  GMaAV.^ 
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by  OUT  illustrious  countryman.  Dr.  David  Rit- 
TENHOirsE,  and  modestly  called  by  him  an  Orrery^ 
after  the  production  of  Graham,  is  by  far  the  most 
curious  and  valuable,  whether  we  consider  its 
beautiful  and  ingenious  structure,  or  the  extent  and 
accuracy  with  which  it  displays  the  celestial  phe- 
nomena/ 

Among  the  instruments  for  making  astronomical 
observations,   invented  during  the  last  century, 
there  is  none  more  important  than  the  celebrated 
Quadratiij  invented  by  Mr.  Godfrey,  of  Phila- 
delphia, though  afterwards  claimed  as  a  production 
of  Mr.  Hadley,  whose  name  it  still  bears.    The 
inestimable  value  of  this  instrument,  for  various 
purposes,  and  especially  for  the  direction  of  the 
mariner,  is  well  known.     Since  the  original  plan 
of  constructing  it  was  announced,  improvements 
of  much  value  have  been  suggested  by  the  Rev. 
Dr.  EwiNG,'  Provost  of  the  Inuversity  of  Pennsyl- 
vania, by  Professor  Patterson,*  of  the  same  m- 
stitution,  and  by   Mr.  Magellan,  of  London. 
We  may  next  mention  the  Astronomical  or  Equa-^ 
iorial  Sector,  an  instrument  of  great  utility,  in- 
vented by  the  ingenious  Mr.  Graham,   before 
mentioned ;  the  Transit  and  Equal  Altitude  Instru-- 
•  fntnty  first  made  for  Le  Monnier,  the  French  as- 
tronomer, by  Mr.   Sisson,  of  London;  and  the 
Grand  Astronomical  Circle^  by  Borda  and  others, 
the  most  complete  and  comprehensive  instrument 
in  use  among  astronomers,  being  in  fact  a  kind 
of  portable  observatory,  and  probably  carrying  the 


/  For  m  fiutlier  aceoiintof  this  celebrated  Orrtry^  tee  the  TroMiactittu  of 
rir  Ameritmt  FbUtfhk^  SocUtf^  ToL  i.  Those  who  Wish  to  see  a  brief  aod 
coBfrebcosrrc  view  of  the  genius,  character  aod  works  of  Dr.  Rittbn* 
»o«sB,  will  find  a  good  sketch  of  them  in  an  Eulogium,  pronounced  ia 
of  hsi  mauoTft  before  the  American  Philoeophical  Society,  bj  Dr. 


#  TransKtiont  of  the  Anericaa  Philoiophical  Societx,  toL  i. 
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delicate  accuracy  of  its  indications  to  nefttly  ^1 
great  a  length  as  human  art  will  a^mit.  Nor 
ought  it  to  be  omitted  here,  that  the  method  or 
graduating  astronomical  instruments  has^  within 
the  last  age^  received  the  most  astonishing  im«« 
provements.  Mr.  Bird,  of  Great-Britain,  was 
long  distinguished  in  this  line;  but  more  Recently 
his  countryman,  Mr.  RaMsden,  has  invented  a 
method  incomparably  more  easy,  expeditious,  and 
accurate  than  any  before  known.  The  abridge-* 
ment  of  labour  by  this  new  method  is  scarcely 
credible*  An  operation  which  cost  Mr.  Bird 
several  days,  we  are  told,  can  now  be  performed 
much  better  upon  Mr.  Ramsdek's  plan^  and 
nearly  in  as  many  minutes. 

Besides  the  invention  of  new  astrotiomical  in^ 
struments,  the  last  age  is  also  remarkable  for  the 

freat  improvement  ofalmost  all  which  were  before 
nown  and  in  use*  The  services,  by  these  means, 
rendered  to  astronomy  bv  the  artists  mentioned  in 
the  last  paragraph,  andf  also^  by  Sho&t,  Gra-* 
HAM,  Herschel,  Troughton^  and  others,  among 
whom  might  be  mentioned  several  French  artists 
of  eminence,  are  too  numerous  and  important  to 
be  adequately  acknowledged  in  this  place*  These 
improvements  have,  no  doubt,  served  greatlpr  to 
abridge  the  labour  of  astronomical  calculations, 
and  to  confer  new  accuracy  upoit  every  part  of 
the  science. 

At  the  conclusion  of  the  seventeenth  century, 
the  number  of  regularly  established  and  endowed 
public  Observatories  was  small.  It  is  believed 
that  only  two,  or  at  most  three,  of  any  distinction 
existed  on  earth.  Within  the  last  century,  the 
number  of  these  institutions  has  greatly  increased. 
They  are  now  established  in  almost  every  part  of 
Europe ;  richly  furnished  with  the  best  apparatus 
for  making  observations  ^  and  continually  sending 
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forth  discoveries  and  improvements^  as  the  best 
evidence  of  their  utility. 

But  astronomy  has  not  only  been  enriched  by 
the  augmentation  of  its  own  immediate  revenues; 
it  has  been  also  improved^  during  the  period  in 
question,  by  the  collateral  aid  of  other  science^ 
and  arts.  The  improvements  in  the  mechanic  arts, 
by  furnishing  the  astronomer  ivith  more  perfect 
instruments,  have  materially  furthered  him  in  his 
course.  The  discoveries  in  di/namics  and  optics, 
and  the  refinements  which  have  taken  place  in  ma- 
ibnnatical  science^  thouofh  apparently  of  small  mo- 
ment when  considered  m  themselves^  yet^  when 
applied  to  astronomical  investigations,  have  proved 
highly  important  and  useful.  Formerly  astro- 
nomy could  only  be  improved  through  the  medium 
of  actual  observation;  but  when  the  gteat  New- 
tofiian  theory  of  the  solar  system  was  once  estab- 
lished, a  new  path  of  inquiry,  and  new  grounds 
of  calculation,  were  laid  clown.  Data,  from  that 
period,  were  afforded  for  ascertaining,  with  great 
precision,  the  orbits,  the  revolutions,  and  the  in* 
equalities  of  the  several  planetary  bodies;  and  new 
light  and  aid  poured  in  oil  every  side,  from  the 
geometrician  and  the  artist,  as  well  ^s  from  the 
immediate  inquirer  in  this  sublime  science. 

Under  this  head  it  is  proper  to  mention  the  in- 
trckiuction  of  the  New  or  Gregorian  Style  of  chro- 
nology into  Great-Britain  in  1752.  In  1582 
Pope  Gregory  XIII.  findine  perplexity  to  arise 
in  the  computation  of  time,  nrom  some  errors  in 
the  Julian  Kalendar,  which,  antecedently  to  that 
period,  had  been  used  throughout  Christendom, 
thought  proper  to  order  the  formation  and  adop- 
tion of  a  new  style  of  reckoning.  The  astronomers 
sod  mathematicians  whom  he  summoned  to  Rome 
iot  that  purpose,  after  spending  several  years  id 
investigating  the  subject,  and  adjusting  the  prin- 


7f  Mechanical  Philosophi^. 

ciples  of  another  system,  produced  what  has  Becft 
since  called  the  Gregorian  Kalendar,  In  forming 
this  method  of  computation  eleven  days  were  an- 
ticipated or  lopped  off  from  the  old  Kalendar, 
and  a  plan,  attempted  for  maintaining  more  chro^ 
nological  accuracy,  by  a  proper  distribution  of 
Epacls  through  the  year.  The  Gregorian  Style, 
thus  formed,  was  soon  adopted  by  all  the  Catholic 
^ates,  and  in  most  of  the  Protestant  countries,  be*- 
fore  the  commencement  of  the  eighteenth  century. 
Jn  Britain,  however^  and*  her  dependencies,  and 
in  a  few  other  Protestant  states,  the  Julian  or  Old 
Style  was  not  given  up  for  a  nvunber  of  years  af- 
terwards. In  1752,  by  an  act  of  the  British  Par- 
liament, the  Gregorian  Kalendar  was  adopted,  and, 
at  the  same  time,  the  Ecclesiastical  Year,  which 
had  before  commenced  on  the  25th  of  March, 
was  made  to  coincide  with  the  CivU  Year,  and 
i^dered,  like  that,  to  be  computed  from  the  first 
of  January. 

Besides  the  great  names,  and  the  important 
discoveries  and  improvements  above  detailed,  it 
could  be  easy  to  add  to  the  list  many  more  abun- 
dantly worthy  of  notice.  The  numerous  observa- 
tions and  writings  of  Ferguson,  Lax,  Vincr, 
and  others  of  Great-Britain ;  of  Bailly,  De  Par- 
CEVAL,  Bernier,  Sejour,  .  and  Duvaucel,  of 
France;  of  Lambert,  Grischow,  Olbers,  Dx 
Wahl,  WiTRM,  and  Klugel,  of  Germany;  of 
BiANCHiNi,  Frisi,  Manfredi,  Zanotti,  Oddi, 
Cagnoli,  and  Oriani,  in  Italy;  of  Klingeksti- 
SRNA,  Mallet,  Prosperin,  and  Melandsr- 
HiELM,  in  Sweden;  of  Rcemer,  XfOowENOERK, 
BuGGE,  and  Wurbierg,  in  Denmark;  and  of  many 
others,  in  almost  every  part  of  Eurc^,  have  aU 
jcontributed  something  to  the  astronomical  im- 
provements of  the  age,  and  facilitated  the  acquisir 
tion  of  astronomical  knowledge. 
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Xor  lias  America  been  destitute  of  zealous  stu- 
dents, and  successful  observers  in  astronomy.  Be- 
sides the  illustrious  Rittenhouse,  before  men- 
tioned, whose  name  alone  would  rescue  his  coun- 
try from  the  charge  of  deficiency  in  astronomical 
genius,  we  can  boast  of  Colden,'  Winthrop, 
£wiiiG,  BowDOiN,  Madison,  Page,  Patterson, 
Ellicott,  Willard,  and  several  others,^  who, 
if  they  have  not  made  splendid  discoveries,  nor 
great  additions  to  astronomical  science,  have  yet 
published  useful  observations,  and  contributed  to 
promote  that  degree  of  taste  for  this  branch  of  phi- 
losophy which  exists  in  our  country. 

From  the  foregoing  review,  it  will  appear,  that 
ahnost  every  part  of  mechanical  philosophy,  dur- 
ing the  eighteenth  century,  has  undergone  great 
and  radical  improvements;  and  that  the  path  is 
evidently  marked  out  to  still  greater  and  more  in- 
teresting attainments.  For  much  of  this  progress 
we  are  indebted  to  accident;  but  our  obligations 
are  also  great  to  the  genius  and  industry  of  indivi- 
duals, and  the  labours  and  publications  of  many 
learned  societies,  who  have  with  honourable  zeal 
and  perseverance  encouraged  experiments  and  en- 
teiprizes  of  discovery;    and  collected  and  made 


I  "See  Prmapki  §/  Action  im  Matter^  and  the  mttUn  of  tbe  Plaiiefi  eX" 
^  Jrmm  tbw  Prmtipla^  &€.  by  Cadwalladbr  Coldbn,  Esq.  4toI 
liOndcMi,  Dodslqr,  1753.  And  also  a  subsequent  publication  by  the  same 
anchor,  ia  the  form  of  a  Letter  to  tbe  Eari  of  Macclcsiibld,  explaining 
the  doctrines  contained  in  the  former  work.  Mr.  Colo  en  was  for  some 
Tears  prior  to  tbe  American  Rerolntion  Lieutenant-Gofemor  of  the  pro- 
^rioce  of  Kew*Tork.  Whatever  may  be  thought  of  some  of  the  opinions 
nhthitgd  in  those  |>nbKcations»  they  display  genius,  leamingp  ^nd  an  un- 
taste  for  mathematical  and  astrooomiol  inquiries. 
/  The  specimens  which  have  been  given  to  tbe  public  of  the.astronomi-* 
learning  and  skill  of  most  of  the  gentlemen  mentioned  above,  and 
4f  fOBie  other  Americans,  may  be  found  in  the  volumes  of  Transacthiu 
frhkh  have  been  published  by  the  American  PbiUsopbital  Society,  and  in 
the  Mnmirj  of  tit  Amtritem  Aeadewey  rf  Artt  and  Satmeu, 
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known  a  multitude  of  important  facts.     It  is  also 
a  remarkable  characteristic  of  the  aee,  that  every 
branch  of  natural  philosophy  has  been    investi- 
gated in  modern  times,  in  a  more  practical  man<r 
ner  than  ever  before,  and  more  extensively  and 
generally  applied  to  purposes  of  economjf  and  the 
arts.    AVhile  the  explorers  of  science  have  gratified 
liberal  curiosity,  and  gained  reputation  for  them- 
selves, their  inquiries  nave  been  rendered  subser- 
vient to  the  abridgment  of  labour;  the  increase 
both  of  expedition  and  elegance  of  workmanship^ 
in  manufactures ;  and  the  promotion  of  human  com- 
fort, to  a  degree  beyond  all  former  precedent.     In 
short,  the  number  of  heads  and  of  nands  at  work^ 
in  the  various  departments  of  mechanical  philoso-^ 
phy,  at  the  close  of  the  century  under  considera- 
tion, was  unquestionably  much  greater  than  ever 
before  since  science  was  an  object  of  human  study. 
That  much  further,  and  more  satisfactory   lights 
therefore,  may  be  expected  to  break  in  upon  us,  at 
no  great  distance  of  time,  on  many  points  at  pre<^ 
sent  involved  in  darkness,  can  hardly  be  doubted. 
^'  But  the  subject,'*  says  an  eloquent  writer,  "  is 
^'  still  greater  than  ouc  exertions,  and  must  for  evei> 
^'  mock  the  efforts  of  the  human  race  to  exhaust 
^*  it.     Well  did  Lord  Bacon  compare  natural  phi-* 
losophy  to  a  pyramid ;  its  basis  is  indeed  the  his^ 
tory  of  nature,  of  which  we  know  a  little,  and 
**  conjecture  much;  but  its  top  is,  without  doubt, 
*^  hid  high  amons;  the  clouds.     It  is  the  work  which 
**  God  worketh  from  the  beginning  to  the  end^  in-» 
^^  finite  and  inscrutable  !*'^ 
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CHEMICAL    PHILOSOPHY, 


As  MecbaAical  Philosophy  has  a  respect  to  those 
motions  of  the  larger  bodies  of  the  universe  which 
tall  under  the  inspection  of  our  senses^  so  Chemi* 
cal  Philosophy  is  the  science  which  explains  those 
motions  which  take  place  among  the  minute  com- 
ponent parts  of  bodies,  and  which  are  known 
chiefly  by  the  effects  which  they  produce ;  in  other 
words,  its  object  is,  "  to  ascertain  the  ingredients 
that  enter  into^the  composition  of  bodies — to  ex- 
amine the  nature  of  these  ingredients,  the  manner 
**  in  which,  and  the  laws  by  which,  they  combine, 
"  and  the  properties  resulting  from  their  combina^ 
"  tion."  It  may  safely  be  asserted,  that  there  is 
no  branch  of  science  in  which  the  discoveries  and 
improvements,  during  the  last  century,  have  been 
more  numerous,  or  more  important,  than  in  this. 
Indeed,  such  has  been  their  number,  and  their  in- 
teresting nature,  that  to  exhibit  them  in  detail 
would  be  to  fill  many  volumes, 

Though  some  of  the  facts  and  principles  which 
enter  into  al\  the  systems  of  modern  chemistry  have 
been  known  for  many  centuries,  and  indeed  as  far 
back  as  history  reaches;  yet,  as  a  regular  science,  it 
could  scarcely  be  said  to  have  had  an  existence 
prior  to  the  middle  of  the  seventeenth  century.  It 
was  about  that  time  that  the  learned  societies  in 
Europe  began  to  be  formed,  and  the  reign  of  Al- 
chemy to  decline.  In  the  inquiries  then  instituted 
in  chemical  philosophy,  the  celebrated  Mr.  Boyle 
icd  the  way.    His  specijUations  and  experiments 
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on  light,  heat,  air,  water,  and  other  subjects  al- 
lied to  those,  were  in  several  respects  useful,  and 

repared  the  way  for  subsequent  improvements. 

'o  his  learned  labours  succeeded  those  of  Dr. 
Mayow,  who  not  only  prosecuted  the  inquiries 
commenced  by  Boyle,  but  had  also  the  honour  of 
devising  others,  equally  new  and  important.  He 
went  far  in  discovering  some  of  the  properties  of 
that  portion  of  the  atmosphere  which  has  been  since 
called  vital  air  and  oxygen,  and  ascertained  the 
necessity  of  its  presence  for  the  purposes  of  com- 
bustion and  respiration/  The  discoveries  and  the 
works  of  this  experimental  philosopher,  however, 
notwithstanding  their  curious  and  valuable  nature, 
strangely  fell  into  forgetfulness,  and  a  century  after 
their  publication  were  scarcely  at  8(11  known  among 
the  learned  of  Europe.  In  the  list  of  luminaries  in 
chemical  science,  the  immortal  Newton  next  ap- 
pears. Though  his  mind  was  chiefly  occupied  in 
exploring  other  regions  of  philosophy,  he  was  bjr 
no  means  regardless  of  this;  and  about  the  be- 
ginning of  the  eighteenth  century  he  first  sug- 
gested the  idea  of  arranging  the  phenomena  of  che- 
mistry under  the  head  of  a  peculiar  species  of  at- 
traction. The  chemists  who  lived  before  this  great 
philosopher  supposed  that  all  solvents,  or  sub- 
stances capable  of  dissolving  others,  were  com- 
posed of  particles  which  had  the  form  of  wedges 
or  hooks;  that  solution  consisted  in  the  insinuation 
of  these  wedges  or  hooks,  between  the  particles 
of  the  bodies  to  be  dissolved ;  and  that  chemical 
combination  was  merely  the  linking  of  the  differ- 
ent particles  together,  by  means  of  holes  in  one 
set  of  them,  into  which  the  hooks  or  the  wedges  of 
the  other  set  were  thrust.  Such  explanations,  ab- 
surd as  they  may  appear,  were  generally  fashiona* 

/  Traa^twi  ^tdHfut  Me^n^hytki^  p.  1%  and  SO^ 
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t)le,  until  Newton  first  ascribed  the  chemical 
union  of  bodies  to  an  attraction  between  the  par- 
ticles themselves — ^a  doctrine  which  was  soon  una- 
nimously received,  and  has  continued  ever  since  to 
prevail.     The  nature  and  laws  of  this  attraction 
were  afterwards  better  explained  and  svstematized 
by  Mr.  Geoffroy,  a  philosopher  of  rrance,  who 
invented  a  method  of  representing  the  different  che- 
mical affinities  by  figures  and  diagrams,  and  arrang- 
ing them  in  tables;  a  method  wnich  has  been  since 
generally  received  into  practice,  and  which  has* 
greatly  contributed  to  the  facility  and  advancement 
of  this  science.     Contemporary  with  Geoffroy 
was  BoERHAAVE,  who,  among  the  various  objects 
to  which  he  directed  his  great  and  excellent  mind, 
made  himself  conspicuous  by  his  attention  to  che- 
mistry.    He  made  many  new  experiments,  and 
improved  almost  every  part  of  chemical  philosophy 
which  was  then  known.     He  was  particularly 
distinguished  by  maintaining,   in  opposition  to 
BoTLE  and  Newton,  that  heat  was  a  real  specific 
substancCy  a  fluid  universally  diffused,  and  one  of 
the  most  important  agents  in  nature.     In  support- 
ing this  doctrine  he  triumphed  over  his  illustrious 
opponents,  and  established  a  principle  which  has 
been  in  substance  generally  adopted  by  the  philo- 
sophical world  since  that  time. 

At  an  early  period  of  the  eighteenth  century 
Stahl,  an  eminent  German  chemist,  published 
his  theory  of  Phlogiston^  which  produced  one  of 
the  most  remarkable  revolutions  m  chemical  phi- 
losophy that  ever  occurred.  This  theory  had 
been  invented  and  published,  in  the  preceding 
century,  by  Becher,  a  philosopher  of  Germany; 
but  he  died  before  it  obtained  that  character  and 
currency  which  it  afterwards  acquired.  It  was 
reserved  for  Stahl  to  adopt  and  systematize  his 
doctrines  in  a  manner  so  plausible  and  consistent 
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US  \^  secure  for  them  a  general  reception.  Ac-r 
cordiod;  to  this  celebrated  theorist  there  is  only 
one  substance  in  nature  capable  of  combustion, 
l^hich^  therefore,  he  q?\\^ phlogiston;  and  all  those 
bodies;  nvhich  can  be  made  to  burn  contain  more 
Or  less  of  itw  Combustion  is  merely  the  separation 
of  this  substance,  which,  during  the  process,  flies 
off,  leaving  the  incombustible  body  with  which 
jt  was  Connected  behind.  He  supposed  the  con« 
TersioQ  of  sulphu]^  into  an  acid,  by  the  action  of 
iieat^  most  completely  to  illustrate  and  confirm 
liis  doctrine ;  and,  indeed,  so  ingeniously  devised^^ 
and  so  extremely  plausible  were  his  experiments 
CMi  this  subject,  that  he  was  considered  as  having 
satisfactorily  established,  both  in  the  analytic  and 
iytithttic  methods,  the  principle  for  which  he  con- 
tended. Objections,  it  is  true,  were  made. to  this 
theory,  for  it  was  soon  found  that  sulphur  would 
not  bum,  if  air  were  completely  excluded,  and 
that  the  sulphuric  acid  was  heavier  than  the  sup-' 
posed  compound  from  which  it  was  producedv 
But  still  the  phlogistic  doctrine  prevailed.  The 
simple,  luminous,  and  satisfactory  manner  in  which 
it  appeared  to  account  for  various  phenomena,  and 
the  numerous  facts  which  seemed  to  give  it  sup- 
port, aided  by  the  ingenious  refinements  of  its 
partizans,  for  a  considerable  time,  bore  down  all 
opposition. 

The  theory  of  Stahl  maintained  its  ground  for 
more  than  half  a  century.  It  commanded  the 
general  assent  of  chemical  philosophers,  and  was 
especially  adc^ted  and  defended  by  some  of  the 
most  emment  men  which  the  age  produced.  And 
although  it  is  now  rejected  by  a  great  majority  of 
tliose  who  cultivate  the  science  of  chemistry;  yet 
neither  the  ingenuity  of  the  system,  nor  the  talents 
of  its  author,  can,  for  a  moment,  be  questioned. 
Indeed^  the  doctrine  of  this  great  nian»  though  at 
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Resent  generally  considered  as  erroneous,  was  by 
ho  means  an  useless  effoit  of  mind.  Before  the 
publication  of  bis  theory^  the  different  branches  o^* 
this  science  had  been  studied  in  a  mahner  too  de-^ 
tached  and  unsystematic;  experiments  had  been 
tnade  with  too  little  accuracy ;  and  scarcely  any  lu- 
minous and  generalizing  views  hbd  yet  been  given 
of  the  subject.  In  the  fair  and  ingenious  fabric  o^ 
Stahl,  the  scattered  fragments  produced  by  pre-i 
ceding  inquirers  wefe  arrailged  tod  combined  i 
expenments  began  to  be  conducted  with  a  spirit 
of  more  acute  and  precise  observation ;  and  th0 
whole  aspect  of  this  department  of  philosophy  be-» 
came  more  reg^ular  and  scientific^ 

Assuming  his  th^ory^  as  in  general  the  only  true} 
one,  and  proceeding  on  its  finuiamental  principles^ 
the  philosophers  who  followed  him  devi&ed  consi-» 
derable  improvements,  and  made  many  important 
discoveries.  The  Rev.  Dr.  Haj-es  revived  the  pur-» 
suit  of  pneumatic  chemistry.  Which  had  been  gene- 
rally neglected  since  the  time  of  Ma  row ;  and,  in- 
deed, the  honour  of  being  the  father  of  this  brand) 
of  the  science  belongs  more  eminently  to  him  thai^ 
to  any  other  individual;  He  found  that  many  sub*^ 
stances  were  readily  convertible  firom  the  fixed  to 
the  easeous  state,  znA  vice  versus  he  carried  his  in-*' 
quines  into  the  effects  of  fermentation^  dissolution^ 
combination^  combustion  arid  respiratioui  furthet' 
than  any  who  h^  gone  before  him;  he  iiiade 
great  improvements  iq  tfie  neces^ry  machinery 
bnd  apparatus  for  pneumatic  experiments  i  aiidj  oh 
the  whole,  was  the  author  of  many  valuable  addi- 
tions to  the  science.  Soon  afterwards  Dr.  Black 
published  the  celebrated  doctrine  of  latent  heat—' 
a  doctrine  of  fundamental  importance^  and  of 
great  extent  in  its  relations.  He  also  ascertained 
the  existence  and  some  of  the  properties  of  ^xed 
air,  since  called  carbonic  acid  gas — a  substance 
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which  holds  a  high  place  in  modem  systems  of' 
chemistry.     Some  other  distinguishing  properties 
of  this  air,  and  the  relations  which  it  sustains  tor 
various  bodies,  were  farther  investigated  by  Dr*  ^ 
RuTHERFx^RD,  PTofcssor  Macbride,  Mr.  Lane, 
and  others, 

Inwnediately  succeeding  to*  these  brilliant  disco^ 
Veries,  were  those  of  Mr.  Henry  CAVEN0isH,iwho, 
in  1766,  with  more  success  than  any  preceding'iw- 
qCiirer,  examined  the  nature,  and  ascertained  the 
properties  of  ififlammabk  {or  hydrogen)  air;  and  a- 
few  years  afterwards  made  the  gram!  discovery  of 
the  composition  of  water ^  which  was  destined  soon 
to  become  the  comer-stone  of  a  new  theory.  Irt 
the  mean  time,  Sir  Torbern  Bergman,  an-  illus- 
trious Swede,  was  busily  engaged  in  exploring  the 
same  departmfent  of  philosophy.  In  the  course  of 
his  inquiries,  he  threw  great  light  on  the  subject 
of  elective  attractions;  enlarged  and  explained 
more  satisfactorily  the  tables  of  affinities;  gave 
much  new  and  valuable  information,  relating  to 
the  constitution  o{  volcanic  and  other  mineral  sub- 
stances; made  a  considerable  reform  in  Ihe  no- 
menclature of  the  science,  and  accomplished 
so  large  an  amount  of  improvement,  that  he 
may  be  justly  styled  one  of  the  great  fathers  of 
chemistry.  Contemporary  with  Bergman  was  his 
celebrated  countryman  Scheele,  one  of  the  most 
extraordinary  men  and  distinguished  philosophers 
of  the  age  in  which  he  lived.  He  has  been  justly 
called  the  Neioton  of  chemistry.  Without  the  aid 
of  education  or  of  wealth,  his  genius  burst  forth, 
and  shone  \^th  astonishing  lustre;  insomuch  that 
at  the  age  of  forty-four,  when  he  died — an  age  at 
which  most  other  great  men  have  but  begun  to  at- 
tract public  attention — ^he  had  finished  a  career  of 
discoveries  which  have  no  equal  in  the  annals  of 
chemistry.  He  made  new  and  mgenious  analysesoi 
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«any  bodies,  the  composition  of  which  had  never 
before  been  accurately  investigated:  He  disco- 
Tered  vital  or  oxygenous  air,  about  the  same  tirh^ 
with  Dr.  Priestley,  and  without  any  knowledge 
of  what  had  been  done  by  that  celebrated  philosp- 
pher.  He  discovered  a  number  of  new  acids y  and 
«Keedingly  enlarged  the  lists  of  chemical  sub- 
stances. He  made  known  a  number  of  new 
paints  and  (fyes,  and  in  various  ways  contributed 
to  the  progress  of  arts  and  manufactures.  In  short; 
he  instituted  such  a  variety  of  original  and  inter- 
esting experiments,  and  threw  so  much  light  on 
almost  every  branch  of  chemical  science,  that  a 
volume  might  be  filled  with  their  history,  and  with 
the  praises  of  his  ingenuity,  diligence,  enterprize 
and  success. 

Next,  in  this  honourable  catalogue^  stands  Dr. 
Priestley,  whose  fame  as  the  author  of  number- 
less valuable  experiments,  and  many  important 
discoveries,  is  known  in  every  part  of  the  world 
where  philosophy  is  cultivated.  His  labours,  par- 
ticularly in  pneumatic  chemistry,  have  be^n  exten- 
sive, various  and  persevering  to  a  wonderful  degree. 
Among  many  other  services  rendered  to  this  branch 
of  science,  he  discovered  the  nitrous  and  oxygenous 
airs;  he  first  exhibited  acids  and  alkalies  in  the^^-^ 
seous  form;  he  discovered  the  power  of  vegeta- 
tion to  restore  vitiated  air;  he  ascertained  the 
influence  of  light  in  enabling  vegetables  to  yield 
pure  air;  and  he  threw  much  light  on  the  princi- 
ples of  respiration,  and  the  influence  of  oxygenous 
air  on  the  blood.  But  the  great  extent  and  value 
of  his  inquiries,  respecting  the  analysis  of  the  at- 
mosphere, and  the  production  of  various  factitious 
airs,  can  be  fully  understood  only  by  the  perusal  of 
his  instructive  volumes  on  these  subjects. 

To  the  list  of  successive  luminaries  in  chemistry, 
fMW  under  review,  it  would  be  improper  not  to 
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add  the  name  of  M.  Macquer,  who  coUtributed,- 
in  an  eminent  degree^  to  the  advancement  of  che-* 
mical  knowledge^  by  his  excellent  works^  long  held 
in  thfe  highest  esteem,  iti  every  part  of  Europe. 
His  ingenious  experiments  and  numerous  discove* 
ries,  particularly  respecting  arsenic,  dyes  and  earths, 
will  ever  entitle  him  to  hohour  and  gratitude  from 
philosophers.  By  the  kboUrs  of  thes6  great  men^ 
;lnd  of  many  others,  whose  names  might  with  pro«> 
priety  be  mentioned,  did  not  our  limits  forlMd  such 
an  enlargement  of  the  list,  the  boundaries  of  che* 
mical  philosophy  had  been  more  extended,  and  its 
stores  of  experiment  and  discovery  more  enriched^ 
within  the  twenty  years  immediately  preceding  the 
introduction  of  the  theory  of  the  French  ACltdemi-» 
cians,  than  in  any  whole  century  before. 

All  the  great  chemists  whose  names  have  been 
mentioned,  were,  at  this  time,  vqtaries  of  the 
phlogistic  theory  of  Stahl,  Their  experiments 
^nd  discoveries,  indeed,  were  sometimes  found  to 
militate  strongly  against  this  popular  doctrine,  and 
some  of  them  ventured  occasionally  to  call  in  ques- 
tion its  leading  principles.  Still,  however,  dis- 
cerning no  preferable  ground  on  which  to  rest,  and 
finding  some  ingenious  devices  to  reconcile  dis- 
cordant appearances,  they  adhered,  in  general, 
to  the  opinions  of  the  illustrious  German.  But  the 
fair  structure  of  this  great  philosopher  was  doomed, 
like  most  human  labours,  to  be  soon  overturned  by 
the  restless  hand  of  innovation.  The  experiments 
on  metals;  the  discovery  of  various  facts  and  prin- 
ciples with  respect  to  the  matter  of  heat;  and  es- 
pecially the  discovery  of  the  composition  of  water, 
Degan  to  produce  a  conviction  in  the  minds  of  some 
kading  chemists  in  France,  that  the  dbctrine  of 
phlogiston  was  utterly  insufficient  to  account  for  the 
phenomena  which  they  witnessed.  Macquer  and 
^AYEN  seem  to  have  been  among  the  first  wbo 
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de^kiTcd  their  dissatisfaction  with  StAHl's  theOry^* 

Their  objcctidrts  wefe  adopted  by  a  number  of  coil* 

temporary  inquirers;   but   they  contented   them* 

selves  with  an  ingenious  modification  of  the  system, 

instead  tf  an  entife  abandonment  of  it.    To  these 

objections  succeeded  a  number  of  papefs,  in  the 

Atmalee  dt  Chemie,  and  the  Journal  de  Physique^ 

by  Lavoisier  and  others^  which  indicated  a  grow^ 

ing  dissatis/action  with  the  popular  opinions,  gra-^ 

duaUy  introduced  new  modes  of  reasoning,  and 

pioaljsed  the  approach  of  a  grand  epoch  in  the  his-* 

toiy  of  this  science. 

But  it  was  not  only  the  rf<?c/rinetfof  chemistry  that 
catted  for  reform.  Complaints  had  been  long  made 
that  the  nomenclature  of  the  science  was  inaccurate, 
perplexed  and  inadequate.*  To  remove  these  com- 
plaints many  attempts  had  been  made  by  chemical 
philosophers.  It  has  been  already  observed  that 
BaacM Air  laboured  much  to  forwanl  this  branch  of 
improvement.  Scheelb  contributed  to  the  correc* 
tion  of  several  old  names,  and  added  lAany  new  ones 
Coth^  list;  and  Macqu^r  discarded  a  number  of 
the  ancient  terms,  and  substituted  others  less  ex- 
ceptionable in  their  place.  Still,  however,  the 
evil,  notwithstanding  these  partial  reforms,  con«- 
tioued  add  increased,  until  it  became  a  serious  im- 
pediment in  the  Course  of  the  student.  Hitherto 
the  number  of  objects  which  had  enga|2^d  the  at- 
tention of  chemists,  had  been  comparatively  small. 
The  acids  amounted  only  to  ,five;  the  earths  to 
fours  the  metals  to  tivelve  or  fourteen;  and  the  Twra* 


«f  die  HUM  ftitiiliir  pfe^aratiotM  were  dUtioguislit^,  by  the 
bj  the  m(m  ridjcnloitt  and  unmeaning  ohmet.  They  Imded 
idatore  with  tuch  jargon  as  the  following :  Liver  of  mlphur'^ 
•fU/k  iaUt.i'  mf  maiimony  homed  moon^^he  thmkU  jeerei^^^ke  corre^ 
Dm  tmrei  rf>r  eidt  of  wtamy  mrtuet-^ihe  foliated  earth  of  tartar^  IS^e.  To 
lhn*»  kam€  Mill  more  ta^ricioui  and  inconvenient  might  he  added.  The 
difiddtiea  and  the  Biiichkf  of  letaining  tuch  a  language  must  be  appareiK 
CO  Cfcry  cbcsiiit. 


86  Chemical  Philosopht^. 

tral  salts  hardly  exceeded  twenty.  To  remember 
the  names  of  so  small  a  number  of  bodies,  how- 
ever inaccurate,  or  injudiciously  selected,  was  no 
difficult  task.  But  when  the  discoveries  of  Hales, 
Black  and  Cavendish  had  laid  the  foundation  of 
pneumatic  chemistry,  the  boundaries  of  the  science 
began  to  enlarge  with  inconceivable  rapidity,  and 
the  number  of  objects  became,  in  themselves,  and 
in  their  combinations,  little  short  of  immense.  To 
have  borne  the  names  of  all  these  objects  in  the 
memory,  without  any  catenation  between  them, 
upon  philosophic  principles,  without  establishing 
^  system  of  mutual  dependance  and  relation,  more 
simple  and  intelligible  than  had  hitherto  been  done, 
would  have  been  a  task  beyond  ordinary  powers. 
Such  was  the  state  of  things,  when  a  variety  of  con- 
curring circumstances  led  to  another  and  a  greater 
revolution  than  had  before  occurred. 

As  early  as  1782  M.  de  Morveau  proposed  a 
general  reform  in  the  language  of  chemistry.  At 
that  time  he  had  undertaken  the  management  of 
the  chemical  part  of  the Encyclopadie MethocUque' 
Before  entering  on  the  execution  of  this  great  task, 
he  thought  it  proper  to  lay  the  outlines  of  his  plan 
before  the  most  eminent  chemists  of  France,  that 
his  labours,  when  completed,  might  have  the 
stamp  and  authority  of  a  national  system.  To  this 
end,  he  published  a  memoir,  after  reducing  to  a 
regular  form  the  various  doctrines  which  had  been, 
for  a  number  of  years,  maturing  in  the  minds  of 
several  of  them,  explaining  his  ideas  on  the  sub- 
ject of  the  proposed  reform,  exhibiting  the  princi- 
ples on  which  he  was  about  to  proceed,  and  giving, 
at  the  same  time,  a  new  nomenclature,  to  which 
he  invited  the  attention  and  the  criticism  of  the 

m  Sec  the  Memoirt  of  Af^rveam,  L^wuier  ind  Fwrtrmf^  retd  before  the 
Royal  Academy  on  this  fShject,  in  St.  John's  MetM  •/  QhtmUal  Npmem^ 
iUturff  t^^.    8to.    London.    J  788.  ^ 


Chemical  Philosopfiy.  6i 

philosof^ical  world.  After  this  publication  by 
MoRVEAir,  several  years  elapsed  before  any  thing 
decisive  was  done.  Hecontinued  to  labour  in  the 
improvement  of  his  nomenclature;  but  at  lengthy 
sensible  of  the  magnitude  and  difficulty  of  the  un^ 
dertaking,  he  determined  to  avail  himself  of  the  ad- 
vice and  assistance  of  the  members  of  the  Royal 
Academy.  For  this  purpose,  he  particularly  as- 
sociated  with  himself  Messrs.  Lavoisier,  Ber- 
THOLiET,  and  De  Fourcroy.  These  four  gentle- 
men, after  spending  much  time  on  the  subject; 
after  combining  their  learning  and  wisdom  in  many 
patient  cons?jltations;''  at  length,  in  the  month  c^ 
April,  1787,  presented  to  the  academy  their  new 
antiphlogistic  t/ieory,  accompanied  with  a  new 
namenciature,  made  out  on  the  principles  be- 
fore laid  down  by  De  Morveau,  and  which 
were  both,  in  a  few  weeks  afterwards,  published 
to  the  world  .^  About  the  same  time  was  published 
a  new  table  of  symbols  and  chemical  characters,  by 
Messrs.  Hassenfratz  and  Adet,  formed  upon 
the  principles  of  the  proposed  system,  and  fitted  to 
illustrate  the  learned  labours  or  their  countrymen, 
which  it  accompanied.  This  table  is  generally 
supposed  to  contain  many  improvements  on  those 
of  ^EOFPROT,  Bergman,  and  Cullen. 

To  give  in  detail  a  distinct  account  of  all  the 
changes  included  in  this  new  plan,  would  far  ex- 
ceed the  limits  prescribed  to  the  present  sketch. 
The  following  brief  statement  may  suffice.  Stahl 
and  his  followers  had  always  supposed  the  metals 
to  be  compound  substances,  made  up  of  a  certain 

#  See  the  Jmnmai  it  Phyti^t  for  the  month  of  May  in  thit  year. 
f  TliM  body  of  chemical  doctrines  it  lometimes  called  the  Lavtslerian 
Cooiideriog^  the  agency  he  had  in  its  formatioD,  this  is  scarcely 
tf»  much  to  LAVOisiia  t  for  though  many  of  the  leading  expe* 
oa  which  the  theory  is  founded  were  made  by  others,  yet  the  task 
ol  di^Mdog,  arranging,  and  combining  the  whole  into  a  consistent  and 
sytccm,  was  principally  pcrfonoe^  by  him» 
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calx  o)-  esurth,  and  phlogiston ;  but  the  new  tbetf « 
rvA%t  believing  th»t  there  was  no  proof  of  such 
compofiti^^  i»st  them  doWn  in  their  ttbles  as 
^ifupk  bod'm.  The  advocates  for  the  former  hy^ 
potnesis  had  long  contended  that  sulphur^  phas^ 
pharus,  azotic  air,  and  various  other  substances  of 
a  like  kind»  were  also  compounds;  whereas  the 
believers  in  the  new  system  took  for  granted  that 
such  composition  could  not  be  proved.  In  the 
old  doctrine,  water  was  placed  among  the  simple 
bodies;  but  by  the  experiments  of  Cavendish  and 
others,  it  was  thought  sufficient  evidence  had  beea 
l^iven,  that  it  is  a  compound  substance.  Accordr 
ing  to  the  former  theory,  the  acid  principle  wai» 
considered  a  compound  of  earth  and  water;  the 
only  radical  acid  in  nature  was  supposed  to  be  the 
sulphuric,  and  all  others  different  combinations  of 
this  primitive  one:  while,  according  tp  the  latter 
doctrine,  the  acids  are  many  in  number^  und  re^^ 
suit  froni  the  union  of  oxygen  to  different  acidifia-' 
ble  bases.  In  short,  while  the  disciples  of  Stahl 
undertook  to  account  for  almost  all  the  phenomena 
of  chemistry  by  the  aid  of  piihgiston,  the  asso-^ 
dated  Academicians  considered  it  a^  a  creature  of 
the  fancy,  which  had  no  real  existence ;  and  taught 
that  all  the  facts  and  appearances  in  this  science 
may  be  more  satisfactorily  explained  without  the 
aid  of  this  imaginary  substance.  To  these  parti-* 
culars  it  may  be  added,  that,  in  this  new  theory, 
the  number  of  chemical  objects  is  greatly  increas-* 
ed,  and  that  articles  which  had  occupied  an  in** 
ferior  place  in  the  old  tables,  are  here  made  to 
hold  a  more  conspicuous  and  important  station. 

The  nomettclature  in  which  this  new  theory  was 
clothed  also  deserves  our  notice.  It  was  formed 
on  the  five  following  principles,  laid  down  by 
MoRVEAU  in  the  memoir  above  mentioned,  viz* 
1.  That  every  substance  should.be  denonunated 
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Jby  a  name  and  not  by  a  phraser  2;  That  the 
names  should  be,  as  much  as  possible,,  expressive 
of  the  nature  of  the  things  intended  to  be  signified 
by  them*  3.  That  when  the  character  of  the  sub- 
stance to  be  named  was  not  sufficientlv  knowa 
to  determine  on  a  denomination  expressive  of  its 
nature^  a  name  without  meaning  should  be  pre- 
ferred to  one  which  might  give  an  erroneous  idea« 
4.  That  in  the  choice  of  new  denominations,  those 
which  had  their  root  in  th^  most  generallv  known 
dead  languages,  should  be  preferr^d^  m  order 
that  the  word  might  be  suggested  by  the  sense,  and 
the  sense  by  the.  word.  And,  5.  That  the  denomi- 
nations shpuld  be  arranged  with  care^  to  suit  the 
genius  of  the  language  for  which  they  were  pro- 
posed. In  conformity  with  these  principles,  th^ 
new  terms  introduced  were  taken^  for  the  most 
part,  from  the  Greek  language;  some  from  the 
Latifit  and  a  few  are  formed  by  a  mixture  of  sylla^* 
bles  .from  each;  and  that  the  change  might  not 
be  tarried  to  an  unnecessary  extent,  ^s  many  of 
the  old  names  ,were  retained  as  could  be  made  to 
incorporate  with  the  new  system  i  The^e  deno- 
minatidns  were  arranged  in  systematic  brder^  and 
.  the  whole  plan  so  construe ted«  that  the  substances 
-brought  tp  light  by  succeeding  discoveries  might 
be  placed  under  their  proper  heads,  without  de*^ 
rangement  or  disadvantage. 

I^r  some  time  after  its  publication^  this  hew 
system  of  doctrines  and.  of  nomenclature  was  re- 
ceived oy  French  chemists  only,  and  indeed  was 
by  no  means  without  opppsitipn,  even  among 
them.  Some  members  of  the  Academy  entered 
their  protest  against  it^  in  moderate  and  respectful^ 
but  nrm  language;^    While  they  acknowledged 
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that  the  phlogistic  theory  was  attended  with  dif& 
pities,  they  expressed  a  fear  that  the  antipkfogistie 
plan  was  attended  with  as  many,  and  of  not  le^s- 
magnitude.  Instead  of  moving  to  reject  it,  hoW- 
tyer,  they  proposed  that  it  should  be  submitted 
to  the  trial  of  tinte,  to  the  test  of  expeftments,  and 
to  the  elucidating  influence  of  contendirig  inquiries 
and  opinions.  This  was  accordingly  done.  The 
Academy  eave  it  to the  world,  without  pronouncing 
on  its  merits,  and  it  isoon  became  the  pcpukr  sys- 
tem of  France. 

The  next  year  after  the  publication  of  the  new 
theory  and  nomenclature  by  the  Royal  Aciidemy^ 
Ihey  were  exhibited  in  an  ErfgUsh  dress,  and  began 
*o  be  more  generally  studied  than  before  by  Bri«- 
tish  chemists.  Among  these  the  number  of  con- 
verts to  the  improved  doctrines  and  language  soon 
became  considerable.  But  this  favourable  recep- 
tion was  by  no  means  universal.  Dr.  Flack,  Dr. 
Priestley,  Mr.  Kirwan,  and  Mr.  KeiH,  with  a 
few  other  conspicuous  characters,  took  their  stand 
nmong  the  opposing  party^  and  several  ef  them 
wrote  largely  and  ably  against  the  new  opinions 
and  terms*  It  is  obvious  that  any  system  opposed 
By  such  men  must  have  seriotis  obstacles  to  en- 
counter. But  the  system  in  question  made  its  way 
with  wonderfiil  success,  amidst  all  opposition. 
Earl^  in  the  year  1791  Mr.  Kirwan^  rffter  com- 
Battmff  in  defence  of  phlogiston  for  a  long  time, 
^nd  with  admirable  prowess,  laid  down  his  arms, 
and  declared  himseff  a  convert  to  the  new  doc- 
trine. In  the  same  month  Dr.  Black  gave  up  his 
objections,  and  went  over  ta  the  antiphlogistian 
ranks.  And  among  all  the  distinguished  BKttsh 
chemical  philosophefs.  Dr.  Priestley  and  Mr. 
I5.EIR  alone  adhere  to  the  opposition  with  which 
^Ihey  set  out.  The  former,  especially,  it  must  be 
acknowledged,  has  defended  ttic  phlogistic  citadel 
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witli  a  degree  of  skill,  finnneas  and  force,  and  h«s( 
-displayed  an  extent  of  resources,  and  a  dignified 
zeal  in  the  warfare,  which  must  do  him  imnKM'ta} 
lionour  among  all  to  whom  science  is  dear« 

lir.  Priestley  has  uniformly  continued  to  ob- 
ject that  the  fundamental  prmciples  of  the  new 
theory  are  erroneous,  and  that,  of^course,  much  of 
^ts  language  is  altogether  improper.  He  contendS| 
with  unabating  confidence,  that  the  metals  ar^ 
compound  bodies;  that  water  is  a  simple  sub-t 
stance;  that  fixed  air  is^ formed  by  the  unioi>  of  in- 
flammable and  dephlo^isticated  airs-,  that  phlogi$« 
ticated  air,  or  azo^^,  is  not  a  simple  but  a  cov^ 
pound  substance;  that  the  antiphlogistic  doctrine 
rests  upon  a  foyndatiop  narrow  and  precarioi^s^ 
and  professes  to  derive  its  support  from  experi* 
roents  few  in  number,  ambiguous  in  their  nature^ 
and  explicable,  on  either  hypothesis^  with  nearly 
equ^  ease;  and,  <m  the  whole,  that  d;scardinf 
phlogiston  is  so  ^  from  diminishing  the  difliculties 
of  the  chemical  inquirer,  that  it  multiplies  and  ex- 
tends them/  In  defending  each  oJF  these  positifpn^ 
this  illustrious  veteran  in  science  has  undoubtedly 
exhibited  astonishing  industry,  as  well  as  great 
erudition  and  acuteness.  How  far  the  result  of  the 
controversy  will  justify  his  perseverance,  it  is  diffW 
cult,  and  would  certainly  be  presumptuous  in  one 
comparatively  little  acquainted  with  the  subject 
to  predict.  But  when  so  ^eat  a  majority  or  the 
philosophical  world  agree  m  supporting  the  doo 
trines  which  he  opposes,  it  is,  perhaps^  rathef 
more  probable  that  the  phlogistic  theory  will  be 
ultimately  pronounced  the  weaker.  At  all  events^ 
however,  he  is  abundantly  entitled  to  the  honour 
of  having  made  the  best  ot  hts  cause. 

In  Germany,  and  the  neighbouring  countries  aa 
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%ht  continent,  the  French  doctrines  and  nomen- 
clature made  their  way  rather  more  slowly  than  in 
Great-Britain.  Nearly  two  years  after  they  had 
met  with  a  general  reception  among  the  British 
phemists,  they  were  introduced  to  those  of  G?cr- 
many,  chiefly  by  Van  Mons  and  Girtakner, 
They  were  received,  on  this  introduction,  in  a 
favourable  manner^  and  after  surmounting  the  first 
prejudices,  which  a  change  so  radical  and  exten- 
sive is  always  apt  to  excite,  soon  became  gene- 
rally popular,  aince  that  time  the  prevalence  of 
the  new  system  has  become  almost  universal.  In- 
deed, there  is  no  example,  since  the  revival  of 
learning,  of  a  theory  being  more  promptly  and 
generally  received,  or  defended  with  more  ability 
and  zeal,  by  the  great  body  of  philosophers,  in  all 
parts  of  "the  world,  than  this.  If  we  except  Dr. 
Priestley,  Mr.  Keir,  and  the  Lunar  Society  of 
Birmingham,  in  Great-Britain ;  M.  Sage,  and  a  few 
others,  in  France;  and  Crell,  Mayer,  Gmelin, 
andWESTRUMB,  in  Germany,  we  now  hear  of  no 
distinguished  advocates  for  the  old  opinions. 

Besides  the  signal  revolution  in  chemical  theoiy 
which  has  been  stated,  every  part  of  the  century 
under  consideration,  and  especially  the  latter  half 
of  it,  has  abounded  iq  experiments  and  discoveries 
of  great  importance,  particularly  when  considered 
witn  reference  to  their  systematic  relations. 

The  experiments  and  discoveries  with  respect  to 
heat,  or  the  substance  lately  denominated  caloric, 
have  been  very  numerous  within  the  period  in 
question,  and  hold  a  very  important  place  in  the 
chemical  history  of  the  age.  It  was  before  observ- 
ed, that,  at  the  beginning  of  the  century,  fieat 
seemed  to  be  considered,  oy  a  great  majority  of 
the  most  eminent  philosophers,  as  a  .mere  property 
pf  matter,  like  gravity  or  mobility,  and  as  con- 
ffisting  in  a  pecuhar  kind  of  vibration  of  the  parr 
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tides  of  matter.    BoERHAAvk  was  one  of  the  first 
distinguished  philosophers  who  taught,  in  opposi- 
tion to  Newton  and  others,  that  it  was  a  distinct 
xubstance.    This  doctrine  was  soon  afterwards  em- 
braced by  many  others,  and  has  been  since  gene- 
rally received,     Those  who  considered  heat  as  a 
mere  property  of  matter,  were  at  no  small  diffi- 
culty to  account  for  cold^  which  Boerhaave,  and 
those  who  followed  him,    supposed   to   consist 
merely  in  the  absence  of  heat.     Some,  in  order  io 
avoid  this  difficulty,  supposed  cold  to  arise  from 
the  presence  and  operation  of  frigor\fic  particles, 
Xf  uscHENBROECK,  a  celebrated  Dutch  philosopher, 
was  among  the  last  of  those  who  distinguished 
AemseWes  as  the  advocates  of  this  opinion. 

After  Boerhaave,  the  most  eminent  defenders 
of  \ih  leading  doctrine  with  respect  to  heat  were 
Dr,  Crawford,  Dr.  Black,  Mr.  Magellan, 
and  Dr.  Irvine,  of  Great-Britain,  Mr.  Kir  wan, 
of  Ireland,  Messrs.  Lavoisier  and  De  la  Place, 
of  France,  and  Messrs.  De  Luc,  De  Saussure, 
and  PiCTET,  of  Geneva.  It  would  be  inconsistent 
with  our  limits  to  attempt  even  a  sketch  of  the  ex- 
periments  and  discoveries  made  by  these  celebrated 
philosophers.  Among  the  most  important  of  them 
"wc  may  reckon  the  doctrine  respecting  latent  keat, 
before  mentioned  as  having  been  published  by 
Dr.  Black,  in  1757,  which  doubtless  led  the  way 
to  most  of  the  subsequent  discoveries  in  this  part  of 
chemistry,  and  in  a  great  measure  changed  the 
fecc  of  the  science.  The  invaluable  instruction 
which  it  affords  respecting  combtistiony  fluidity y  eva- 
paratiaHy  &c.  is  well  known.  The  facts  brought 
to  light  concerning  specific  heat,  or  the  different 
capacities  of  bodies  to  imbibe  and  retain  this  sub- 
stance, first  by  Professor  Wilcke,  of  Stockholm, 
and  afterwards,  in  succession,  by  Drs.  Black, 
Irvine^  and  Crawford,  and  by  Messrs.  Kirwan, 
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Magellak,  Lavoisier,  and  De  la^Pd^c^  am 

important^  and  have  contributed  not  a  little  to  the 
progress  of  chemical  knowledge.  The  power  of 
heat  to  expand  diiferent  bodies  has  been  investi^ 
gated  during  this  period^  and  received  more  satis* 
Factory  illustration  than  ever  before,  by  many  phi- 
losophers, particularly  by  De  Luc,  Kirwan,  Dif 
Vernois,  Rinmak,  and  Smeaton.  The  experi- 
ments made,  within  a  few  years  past,  on  tho 
power  of  different  mixtures  to- produce  cold,  or,  m 
other  words,  to  reduce  heat  to  a  latent  state,  aro 
instructive  and  interesting.  The  inquiries  respect* 
ing  the  power  of  different  bodies  to  conduct  heaft 
by  Ingenhouz,'  Sennebier,'  Count  Rumfoild,* 
and  others,  form  important  steps  in  investigating 
the  nature  and  properties  of  this  fluid.  And,  finally, 
the  experiments  of  Lambert,  Scheele,  Pictet, 
and  Count  Rumpord,  on  radiant  heat,  and  those 
of  Dr.  Herschel,  showing  the  different  refrangi-^ 
hilities  of  the  rays  of  heat,  as  well  as  of  fight,  and 
the  different  temperatures  of  the  latter,"  may  all  be 
considered  as  very  valuable  additions  to  the  science 
of  chemistry. 

•  The  inquiries  of  modern  chemists  into  the  na- 
ture and  properties  of  light  have  been  scarcely  less 
numerous  and  interesting.  Those  discoveries  re- 
specting this  substance  which  fall  under  the  science 
of  apticsy  have  been  mentioned  in  another  place. 
The  capacity  of  other  bodies  to  receive  lignt^  to 
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V  RuMroRD*t  Sitayi^  and  Philo$»phiemt  Transaetivu  tar  1794*     TllM 

Et9t  practical  philosopher  h  an  American.  He  wat  bora  in  tho  Slate  of 
aMcfauiettt,  and  left  hia  nathre  country  a  ihort  time  before  the  ctote  of 
the  retolationarv  war.  Finding  in  Europe  favourable  opportunities  for 
cnkiTating  and  displaying  that  genius  whkh  had  begun  to  manifest  ttstlf 
in  his  native  land,  ne  has  done  equal  honour  10  hl9self»  and  to  the  conntrf 
which  gave  him  birth,  by  deyoting  this  geniua  to  tnch  ioauiriei  at  have  a 
tendency  to  promote  the  weUkre  and  happtneii  of  naa.  ^ 
«  fhikiwfhM  TrtmMitimt  to  1800. 
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letain  it  in  ^  Jixed  slate,  ai^d  afterwards  to  part 

BTith  iU  without  alteration^  was  discovered  by  the 

experiments  of  Father  Beccaria,  Mr.  Canton, 

Mr.  Wilson,  and  M.  De  Grosser.    The  aflbiity 

between  light  and  heat,  and  the  similarity  of  thei^ 

effects,  in  certain  cases,  have  been  diligently  in-^ 

vestigated  by  Dr.  Franklin,  Mr,  Wedgewood, 

Messrs.  Fict^t,  Chaptal,  and  Dorthes,  and 

especiaJiy  by  Count  Rumford  and  Dr.  Herschel* 

The   researches  of  M.  BertholIet  and  of  Dr. 

Bancroft,  in  the  philosophy  of  permanent  co* 

UurSj  upon  chemical  principles,  were  mentioned 

in  the  preceding  chapter.    The  experiments  of 

Dr.  Priestley,  the  Abbe  Tessisr,  Dr.  Ingen-^ 

Houz,  and  others,  on  the  effects  of  light  upon 

growing  vegetables,  and  the  curious  inquiries  of 

Hbrschel,  into  the  different  heating  power  of  the 

different  prismatic  colours,  are  also  worthy  of  notice 

in  the  list  of  modem  discoveries.    The  importance 

of  these  inquiries,  whether  considered  as  insulated 

£u:ts,  or  with  reference  to  systematic  chemistry^ 

will  readily  occur  to  every  scientific  reader. 

The  discovery  of  oxygenous  gas,  or  vital  air,  by 
Priestley  and  Scheele,  was  cursorily  noticed  in 
a  former  page.  Hydrogen,  or  injlammable  air, 
had  been  before  observed,  but  its  properties  were 
first  examined  by  Mr.  Cavendish,*"  in  1766,  and 
afterwards  more  fully  investigated  by  Priestley, 
Scheele,  Fontana,  Kirwan,  De  Morveau, 
H  assenfr  ATz,  and  others.  The  various  combina* 
ticmsof  this  substance,  especially  vfith  phosphorus 
and  carbon^  were  first  successfully  examined  by 
M.  Gengembre  and  Mr.  Kirwan,  and  by  the 
associated  Dutch  chemists  Boni>t,  Dieman,  Van 
TaoosTWYCK,  and  Lauwerenberg.  Azotic  air 
discovered  in  1772,  by  Dr.  Rutmerford^' 

w  mtmtfhkai  Tramsactitu  for  1 766. 

«  Sec  hit  Dinemtiffh  !>•  Jbn  AStfhkitt,  Xdin.  Z77»» 
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since  which  time  ks  qualities  have  been  diore  fbl// 
developed  by  Scheele,  LAVoisiSEt  GoETti,tHG,- 
Cavendish,  Hildbbhanot,-  Lampadjcus,  and  se-^ 
veral  other  distinguished  chemists.'^  In  1769  Mr. 
Gahn,  of  Sweden,  discovered  that  phosphorus  wa^ 
contained  in  bofies,  and  his  countxyman  Scbeele^ 
very  soon  afterwards  invented  a  method  of  ob- 
taining this  substance  from  them.  The  properties 
ofpbosphotus  have  been  also  more  successfully  in* 
vestigated,'  during  this  period,  than  ever  befpre,  by 
MARGRAAFy  MoRVEAu^  Lavojsier,  and  Pelle- 
TIER.'  The  properties  and  combinations  of  carlnM 
have  been  very  ably  examined,-  within  a  few  years 
past,  by  many  eminent  philosophers.  The  power 
of  this  substance  to  correct  impurities,  and  to  re- 
move disagreeable  odours,  has  been  shown  by  the 
experiments  of  Mr.  LowiTZi  ef  Petersbufgh,  and 
several  others-  The  discovery  by  Mr.  TennanTjt 
that  the  diamoTid  is  pure  carbon  in  a  stale  of  crys-^ 
tailitation*  is  by  no  means  a  small  or  uninteresting 
^tep  in  the  progress  of  chemical  ^iene.e.  Dr. 
Black  first  gave  the  denomination  of, fixed  air  to  a 
compound  of  carbon  and  oxygen^  in  a  gaseous 
state,  but  without  understanding  its  component 
materials.  Mr.  Keir  first  concluded  that  this 
species  of  air  was  aii  acid^  which  opinion  was 
Soon  afterwards  confirmed  by  the  experiments  of 
Bergman,  Fontana,  and  others.  Further  inoui- 
ries  into  its  nature  were  instituted  with  consider^ 
able  success,  by  Dr.  Priestley  and  Mr*  Bewly, 
and  by  Messrs.  De  Morveau,  Proust,  and  La- 
voisier.  And,  finally,  the  composition  of  this  gas 

y  The  kfte  logeniDUB  Dr.  OitTAH  nbk  rappo^d  tint  hk  eifieriiii^t* 
proTcd  azait  to  be  not  a  timpU  substance,  as  the  French  academicians  hcjkf 
rt«  but  a  €9i^^tmndy  formed  of  the  same  maccmla  with  water,  in  diSereiic 
proportions,  and  differently  modified.  If  this  be  the  case,  the  Iscc  wiU  go 
ikr  toward  unsettling  an  important  doctrine  of  the  Frcoch  tpniaiu  £• 
MtdUal  JUptUny^  toL  !▼.  p.  I9». 

u  PkUmofbk§i  Tramtetmt  for  2797. 


Wte  ioSfy  demonstrated,  syntketiccdfy  as  well  as 
Mxnaljf/kaUy^  in  a  oourse  of  ingmous  experiments^ 
hjr  Dr.  Pbaesok,  oi  London/ . 

Since  the  commencement  of  the  eighteeiith  cen<» 
tai7»  a  number  ofnemmetaU  have  been  discovered^ 
and  the  afimties  and  other  properties  of  metallio 
sobstances  in  general  have  been  better  Understood 
tiian  before*  Those  who  most  eminently  dis^ 
tiivguifilied  themselves  in  this  department  of  che« 
nustry^    were  Margraaf,  CaovsTEnT^  Klaiw 

RCm^  'SCHXBLE^  BbrGMAN,  VaUQUEUK,  K1RWAK9 

PsoosT,  S AOE)  and  Lavoisier  ;  to  which  might  be 
added  man^  other  names«  New  earths  have  been 
dtaoovered)  and  their  chemical  properties  ascer^ 
tainedy  bjr  several  of  the  able  chemists  last  men^ 
fioned^  and  also  by  BtAcic^  Gahn,  Hope^  Craw« 
MKDi  and  Wbdobwood.  That  class  of  chemical 
mbslaDces  denominated  dlkaliesy  has  been  better 
imderstDody  of  late  years^  than  in  the  preceding 
cennny.  For  our  knowledge  of  this  department 
of  the  science  in  question  we  are  particularly  in* 
debted  to  the  investigationsjof  Du  Hamel,  Bt ack, 
Mrter^  PriestleYi  Dieman,  VanTroostwyok^ 
BovnT,  BsftTHOLLBT,  and  Austik*  Modem  che^^ 
ousts  have  also  discovered  many  new  ^td>,  and 
thrown  mudi  new  light  on  the  nature  and  princi^ 
pies  cf  Midity.  Lavoisier  first  proved  that  oxyi 
gen,  united  to  certain  bases,  formed  acids:  h6 
therefore  conchided  that  this  substance  is  the  great 
acidif^h^  principle ;  and  showed,  by  a  number  of 
iogenioQS  and  acctirate  experiments!  that  when  ft 
is  taken  away,  the  base  from  which  it  Is  separated 
loses  its  acid  properties.  The  most  distinguished 
diacoverers  ot  new  acids,  and  of  new  properties 
tpi  those  before  ^kiiown,  were  Macquer,  Skj> 
VAGES,  Margraaf,  Bergman,  Keir,  LowiTZ, 

n  /idfeifiM  VtmuatHm  kg  tf9$. 

Q 


#e  Chemical  PhUas^h^* 

Orutzmacher,  La  Grakge,  and,  above  «!^ 
^HEELE,  whose  experiments  on  aoids  wefc  ^t^ 
bably  more  numerous,  and*  more  instructive -fliaii 
those  of  ally  other  chemist* 
/  It  was  not  till  the  centuvy  under  teview  that 
chemical  analpis  was'  applied  to  investigscte  the 
Composition. or  a»ima/'  bodies^  This  has  been  b.U 
tempted  by  a  number  of  inodem  chemists,  and 
with  very  honourable  success^  Among  these,  the 
inquiries  of  ScHEEtit,  Gren,  Fourcrot,  and  &r- 
XANNER,  are  entitled  to  very  respectful  notice; 
Bbt  the  elaborate  researches  of  Mr.  Hatchet, 
in  this  interesting  field  of  inquiry,  are  particularly 
wdl  known,  and  do  equal  honour  to  bb  industry 
and  acuteness.^  The  same  department  of  die* 
mistry  has  also  been  pursued,  with  great  success^ 
by  M*  Merat  GjJiLLor'.and  others.  •  These  in- 
vestigations have  led  to  important  discoveries,  have 
thrown  much  li^ht  on  the  animal  oDConomy,  and 
jfumtshed  many  indications  for  the  impcoveoAetit  of 
medicine  and  surgery* 

,  Though  vegetmle  ph/swlogy  had  been  sfitdieS 
with  some  degree  ot  success,,  by  several  persons, 
in  the  seventeenth  century;  yet,  pursnmg  rt& 
Species  of  inquiry  through  the  medium  of  chemis* 
lly  was  scarcely  thought  of,  and  far  less  realized, 
liU  the  eighteenth.  Within  a  few  years  past  che« 
mists  have  directed  much  attention  to  the  struc- 
ture, composition,  and  food  of  plants ;  have  greatly 
extended,  by  this  means,  the  limits  of  the  science  $ 
and, have  contributed  much  to  the  improvement  of 
botany,  agriculture,  the  materia  mediea,  and  va- 
rious arts  of  life.  Among  those  who  have  dis- 
played the  greatest  acuteness,  zeal,  and  success  its 
^is  department  of  chemical  inquiry,  we  mvf 
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i«ckon  Dr.  Hales  and  Dr.  Priestley,  x>{  Great**- 
Britain,  Dr.  Imgbnhouz,  of  Germany,  M.  Sek- 
ymsR,  of  Geneya,-  and  several  others. 

The  employment  of  chemistry  by  the  wineralb^ 
girt^  as  a  mefins  pf  analysing  the  various  substances: 
which  come  before  him,  was  first  undertaken  ih; 
the  century  under  review.  M argr  a  af  and  Pott,- 
of  Berlin,  were  among  the  earliest  adventurers  ii^ 
this  new  field  of  inquiry.  They  were  succeeded 
by  Neumann,  Bergman,  and  Scheele,  who  dis- 
played gr^t  industry,  address,  and  perseverance, 
]n  the  same  course  of  investigation,  and  went 
much  further  than  their  predecessors.  To  these 
may  be  added  Klaproth,  Sage,  Vauquelin,  and 
many  more,  to  whom  we  are  indebted  for  many, 
new  facts,  and  refined  experiments,  on  the  che- 
mical properties  of  mineral  bodies. 

Since  the  grand  revolution  in  chemical  doctrines* 
and  language,  effected  by  the  labours  of  the  Frenchi 
Academicians,  as  above  detailed,  the  new  9pinions^» 
and  the  proposals  of  fiirther  reform  in  this  science, 
have  been  numerous.  Indeed,  during  the  last 
fifteen  or  twenty  years  of  the  century,  the  number 
of  students  and  experimenters  in  chemistry  hav 
been  so  prodigiously  great,  and  the  new  plans  ai^-. 
nounced  for  explaining*  and  expressing  its  princi-. 
pies  so  multiplied  and  various,  that  a  simple  ca* 
taloeue  of  them  would  fill  many  pages.  AH  that 
can  be  attempted  in  this  brief  sketch,  is  to  men-, 
tion  a  few  of  those  who  have  rendered  themselves 
conspicuous  by  their  inquiries  or  pubHcations  oa 
chemical  subjects. 

A  new.iK)menclature  of  chemistry  was  proposed,, 
in  1796,  by  Professor  Dickson,  of  Trinity  College^ 
Dublin,  and  approved  by  his  illustrious  country-^ 
man,  Mr.  Kirwan.  In  this  plan  of  chemical 
denominations  there  is  an  attempt  to,  unite  the 
advantages  of  both  the  principal  systemic,  between 
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4jhe  deleterious  cooipQupds  above  mentioned  the 
cxyd  qf  s^pton,  and  septic  acid.  The  various  facts 
fluid  jeasonings  adduced  by  the  Professor  in  sup- 
port of  these  opmions^  and  the  extensive  appli^ 
cation  of  virhich  he  considers  them  as  susceptible^ 
l^ave  been  so  generally  made  known  and  discus* 
sedi  both  in  Europe  and  America,  as  to  preclude 
the  necessity  of  giving  further  details. 

In  J 797  Dr.  Mitchill,  with  a  view  to  tenm-' 
nate  the  controversy  between  the  phlogistiam  and 
their  opponents,  proposed  to  expunge  hydrogen 
from  the  nomenclature,  and  to  introduce  phbgis- 
iovi  in  its  place.  He  suggested,  that  giving  this 
old  and  popular  name  to  a  known  and  definite 
substance,  instead  of  using  it  in  its  former  vague 
manner,  and  ascribing  to  this  substance  those, 
qualities  which  had  been  formerly  ascribed  to  a 
non-entity,  would  go  far  toward  reconciling  many 
points  of  difference  between  the  advocates  of  the 
old  and  the  new  systems,  and  would  throw  much 
light  on  many  chemical  phenomena.    The  same 

Stntleman  soon  afterwards  proposed  to  discard 
e  term  calorique,  adopted  by  the  French  Aca-* 
demicianSy  and  to  substitute  the  word  anticroumi 
in  its  stead.  He  supposed,  that  denominating  the 
matter  of  heat  the  great  principle  of  repulsiofi, 
would  lead  to  more  correct  philosophical  views 
with  respect  to  this  substance,  as  well  as  render 
the  langua«;e  of  chemistry  more  accurate.  These 
several  opinions  and  proposals  have  been  some 
time  before  the  public;  and  whatever  may  be  the 
ultimate  judgment  of  chemists  with  regard  to  their 
adoption,  the  praise  of  great  learning,  ingenuity 


i  Derived  fram  ^Xr/t^tf,  injlgmm!  hence  t^  ^Xoyi.-Tov,  t%e  prMplt  ^ 
hyhmmMliy,  or  that  which,  in  any  fohifcance,  h/mt  tvUl  Uate. 

J  Dvhiedfipom  the  verb  arriKpouWf  nftOui  hience  to  qmrn^wt^  iht  prim 
iifit  ^  nfwiiim. 
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and  industry,  must  undoubtedly  be  given  to  theif 

author.*  .       '  , 

Besides  the  revolutions  and  improvements  in 
the  doctrines  and  in  the  language  of  chemistry 
which  have  been  detailed,  various  instruments  and 
im^chineSy  of  great  value,^  for  measuring  chemical 
substances,  or  facilitating  chemical  processes,  have 
been  invented  in  the  course  of  the  last  century. 
Of  some  of  the  most  important  of  these  it  will 
be  proper  to  give  a  short  account.  *' 

.  At  an  early  period  of  the  century,  while  spe- 
culations on  the  nature  and  properties  of  heat  en- 
gaged the  attention  of  the  philosophical' world, 
various  contrivances  for  measuring  this  fluid  ^efe 
invented  and  adopted.  The  TTi&numetery  which 
bad  beel)  first  used  about  the  beginning  of  th^ 
preceding  century,  was  constructed  on  a  new  and 
unproved  plan,  by  Sir  Isaac  Newton,  4n  lYoi. 
^e  chose,'  as  fixed  points  Of  graduation,  th<6s6 
lit  which 'water  freezes  and  boils:  a  choice  which 
the  experiments  of  succeeding  philosophdr^  have 
provea  to  be  the  most  wise  and  convenient.  He 
also  introduced  the  use  of  ait  to  fill  the  tube,  in- 
stead of  alcsholy  under  an  idea  that  the  formet 
was  liable  to  fewer  disadvantages  than  the  latter. 
But,  after  all  the  labours  of  Sir  Isaac,  this  iifi- 
pQftant  instrumeot  was  imperfect,  and  c6uld  by 
BO  means  be  considered  as  an  exact  standard  fbr 
pointing  out  the  various  degrees  of  temperatufe. 
Accordmgly,  about  the  year  1724,  Mr.  Paiiren'- 
HKXT,  of  Amsterdam,  suggested  the  use  of  thi^r- 
mometers  made  with  mercury^  and  presented  one 

k  Thorn  who  wiib  to  lee  s  more  detailed  accovnt  of  Dr.  Mitcbill's 
aew  chemical  opuitoiie  and  tenns,  will  fiod  it  io  hit  MmpUm4tiim  9/$hSy 
mtftit  rf  Citmitsi  Numtmtimhtn  amd  Arraapmtttt%  &c.  lately  poblilhcd.-  Much 
iuoiinatioa  on  thitmbject  may  alio  be  tound  in  thevoliimes  6f  ihoJIMieaf  * 
MU^iUry^  and  in  leTeral  of  the  European  jouroalt.  In  thcae  pmbKcatioti* 
cfift  reader  will  lee  Uie  rcipectful  manner  tn  which  the  inquiriet  of  tim 
Inracd  Pxolnior  tevo  b«ca  ooticcd  in  diffcrect  paruof  Europe. 


which  die  phUosophieal  world  wu  then  OBXieA  tb' 
choose.  Many  or  the  old  names,  dldcardt^d  by 
the  French  Academicians^  are  restored  by  Dt*. 
Dickson  }  while  many  substances,  to  whkh  names 
are  given  by  them,  he  has  left  oot,  as  M>t  sufii«\ 
ciently  miderstood.  He  derivl»s  his  new  terms 
chiefly  from  the  Latin  instead  of  the  Greek  Innr 
guage.  And  he  prefers  that  mode  of  arrailgement 
and  classification  which  consigns  the  genenc  rank 
to  alkalies,  earths,  and  metals,  and  reserves  the 
acids  for  the  distinction  of  species.  He  retains^ 
however,  ox^en,  and  a  few  other  wotds  of  Greek 
derivation.  The  advantages  which,  in  the  opi- 
nion of  the  Irish  Professor,  would  arise  from  the 
adoption  of  this  nomenclature,  are,  that  the  old 
books  on  chemistry  would  thereby  be  more  readily 
understood,  and  more  valuable ;  and  that  the  ac-^ 
^uisition  of  the  science  would  be  more  simple  and 
easy.  Dr.  13ickson*s  plan,  though  it  undoubtedly 
does  no  small  honour  to  his  learning  and  taste, 
has  not,  it  is  believed,  been  adopted  by  any  dis* 
tbguisfaed  teacher  of  this  branch  of  philosophy. 

It  is  proper  also  to  take  notice  of  a  plan,  by 
Dr.  Lubbock,  of  Great-Britain,  for  removing  the 
difficulties,  and  terminating  the  controversy  re- 
specting phlogiston.  His  idea  of  dividing  all  mat- 
ter into  two  kinds,  the  principium  proptiutn,  and 
the  principium  sorbile,  and  of  accounting  for  all 
chemical  phenomena  by  the  combinarions  of  these, 
is  very  ingeniously  defended  in  his  worit  on  the 
subject;'  No  less  worthy  of  respectfol  notice  is 
li^rs.  Fulhame's  attempt  to  correct  the  antiphkh 
gistic  theory,  by  referring  to  water  as  the  source 
©f  oxygen  in  air  oxydations^  a  very  honourable 

jnonument  of  female  enterprise  and  talents/  Th« 
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thermometer  is  said  to  be  tbe  most  ingenious^ 
simpie,  and  perfect  of  any  which  has  hitherto  ap- 
peared. 

It  was  still,  however,  an  important  desidera^- 
turn  to  find  some  easy  and  exact  method  of 
measuring  very  high  degrees  of  heat.  Such  a  me- 
thod was  not  long  since  invented  by  Mr.  W£i>6£- 
W00D9  of  Great-'Sritain,  a  gentleman  well  known 
for  his  great  improvements  in  the  art  of  pottery. 
After  many  experiments,"  he  produced  an  instru* 
ment  which  he  called  a  pyrometer ^  and  which,  by 
means  of  the  contraction  of  c/oy,  marks,  with  much 
precision,  the  different  degrees  of  heat,  from  947"* 
of  Fahrenheit's  scale,  to  the  greatest  heat  of  an 
air-furnace^ 

It  was  first  observed  by  -Dr.  Black,  that  dif* 
ferent  bodies  have  different  capacities  for  imbibing 
and  retaining  heat.  The  fact  was  afterwards  no- 
ticed, and  the  subject  further  investigated,  by 
Drs.  Irvike  and  Crawford,  and  by  Professor 
WiLCKE,  of  Stockholm.  The  last  named  gentle- 
roan  called  the  quantity  of  caloric  necessary  to 
raise  the  temperature  of  substances  a  given  num- 
ber of  degrees,  their  specific  heat.  For  measuring 
this  heat  an  instrument  was  contrived  by  Messrs. 
De  la  Place  and  Lavoisier,  and  called  by  the 
latter  a  calorimeter;  the  nature  and  value  of  which 
will  be  found  exhibited  in  various  books  of  che^ 
mistry. 

Another  iiistrument,  invented  in  modem  times, 
and  which  has  engaged  much  of  the  attention  of 
chemists,  is  the  eudiometer.  Tliis  instrument  wa9 
invented  by  Dr.  Priestley,  and  is*  used  for  as- 
certaining the  purity  of  the  atmospherical  air,  or 
the  quantity  of  oxygen  contained  m  it,  which  is 
indicated  by  the  dimmution  of  its  volume  on  being 

m  Set  PhihsPfhM  Trtrntikmi  for  I78»,  X7841  17^^ 
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mixed  t^th  nitrous  air.  Th^  discovery  of  fhiS  pta^ 
petty  of  nitrous  gas,  atid  the  invention  founded 
upon  it,  soon  gave  rise  to  many  attempts  to  im- 
prove* on  the  ptiticiple',  aiid  to  contrive  dttdiome^ 
ters  of  a  more  elegant  and  advantageous  kind, 
and  with  difK^ent  materisrfs.  These  attempts 
were  made,  and  various  plans  successively  pro- 
poseif  by  M.  Lani^riani,  Mr.-  MagellAk,  M. 
FoKTATJTA,  Mr.  Cavawio,  M.  DeSavssure,  Mr. 
CAvfeNi^iSH,  M.  MoKVEAU,  and  several  bfhers. 
Of  these,  the  contrivances  of  Foktana  and  Moit-^ 

T  * 

VEAir  have  beeh  pronounced  the  best.  The  latter 
employs  sulphttret  of  pot-ask  instead  of  nitrous 
tiivy  and  measured  the  proportion  of  oxygen  pre- 
sent by  the  quantity  absorbed  by  the  stdpkuret. 
But  the  instrument,  in  its  most  favourable  form,  is 
still  liable  to  much  ttticertainty  and  inaccuracy  in 
its  application. 

The  machine  fot  impregnating  water  v^rith  Mr- 
honic  acid  gasy  or  Jixed  air,  indented  a  few  yeara 
ago  by  Dr.  Nooth,  of  Great-Britain,  deserves  to 
be  respectfully  mentioned,  as  a  monument  of  in- 
enuity,  and  as  st  very  nsefiif  piece  of  furniture 

r  every  chemist  and  physician.  Besides  this, 
our  list  might  be  enlarged  by  the  enumeration  of 
many  other  instruments  and  machines  which  have 
been  added  to  the  chemical  apparatus  in  modem 
times,  and  which  have  greatly  contributed  to  the 
ease,  elegance,  and  perfection  of  chemical  experi^ 
ments. 

After  mentioning  the  great  names,  and  the  bril- 
liant discoveries,  which  have  been  recounted  in 
the  foregoing  pages,  it  would  be  unjust  to  omit 
taking  notice  of  some  other  philosophers  who  have 
distinguished  themselves  by  their  publications  or 
experiments  in  this  branch  of  science.  Among  a 
great  number,  whose  names  and  labours  will  be 
tound  honourably  recorded  in  the  scientific  history 
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4>f  the  age,  we  may  men^on  Biabop  Watsok,  Mr. 
Nicholson^  Dr.  St,  John,  Mr.  Henry,  Mr.  Par- 
pciNsoN^  Mr.  Cr0Ikshakk,  Dr.  Darwin,  Lord 
jDuNDONALD,  Dr.  Austin,  Mr.  Lambe,  Mr.  H{^* 
piNS,  and  Dr.  Thohpson,  of  Great-Britaia; 
Messrs-  Chaptal,  Mong^,  Monnet,  D'Arcet; 
3£AUM£,  Lemery,  Caobt,  Thoitvejjal,  La  Me- 
-THERiE,  Adet,  and$£GuiN,  of  France;  and  Junc* 

KER,    SCHRCEPER,    WeNZEL,    HeNKE^.,    JaCQUIJK^ 

Meyer,  Crell,  Van  Homberg,  and  Hermstadtj 
of  Germany;  to  say  nothing  of  many  others, 
^ually  entitled  to  praise,  in  almost  every  culti* 
vated  part  pf  Europe." 

From  the  above  general  statements,  it  app>ears 
that  within  the  last  half  century  the  empire  of 
chemistry  has  been  wonderfully  extended.  It  is 
but  a  short  time  since  this  science  recognized,  as 
the  subjects  of  her  sway,  only  a  few  metals  and 
medicines.  She  has  lately  subjeqted  to  her  sceptre 
the  various  kinds  of  earths  found  in  the  composi- 
tion of  our  globe ;  the  different  ^uids  with  which 
we  are  conversant,  whether  of  the  aqueous  or  ga^ 
seous  form ;  the  various  kinds  of  vegetable,  animal, 
and  mineral  bodies  which  surround  us ;  and  almost 
«very  substance  capable  of  composition  or  analysis 
In  short,  she  has  extended  her  claims  to  every 
6pecies  of  animate  and  inanimate  matter,  and  main- 
tains authority  over  a  territory  of  physical  science 
ivhich  may  he  called  immense,  when  compared 
with  her  former  dominions. 

But  chemistry  has  not  only  gained,  during  the 
eighteenth  century,  a  great  extent  of  empire;  it  is 
also  distinguished  for  having  acquired,  in  the  sanlc 
period,  a  more  practical  and  useful  cast  than  ever 

M  Tlie  «oiilribQliQiM  made  to  chemical  knowledge  by  moit  of  die  above 
named  gentlemen  may  be  found  either  in  distinct  works,  published  by 
themteWet,  or  in  the  FhUu9pbicai  Tranjatiient,  the  Journal  de  Phytifue^  the 
<^eafl/#f  i4  CUmii,  or  ocher  Kientific  joiaraak. 
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before.     By  the  ancient  cultivators  of  this  science 
it  was  chiefly  regarded  as  an  object  of  curiosity ^ 
or  as  a  source  of  amusement.     But  in  the  hands  of 
later  chemists  it  has  been  converted  into  a  most 
instructive,   interesting,   and  invaluable  science. 
There  is  scarcely  an  art  of  human  life  which  it  is 
not  fitted  to  subserve  3  scarcely  a  department  of 
human  inquiry  or  labour,  either  for  health,  plea- 
cure,  ornament,  or  profit,  which  it  may  not  be 
made,  in  its  present  improved  state,  emmently  to 
promote. 

To  the  husbandman  this  science  furnishes  prin- 
ciples and  agents  of  inestimable  value.    It  teaches 
him  the/ooa  of  plants;  the  choice  and  use  of  ma- 
nures; and   the   best  means   of  promoting  the 
vigour,  growth,  productiveness,  and  preservation 
or  the  various  vegetable  tribes.    To  the  manu/ac^ 
iurer  chemistry  has  lately  become  equally  fruitful 
of  instruction  and  assistance.     In  the  arts  of  brew^ 
ing,  tafining,  dyeing,  and  bleachingy  its  doctrines  are 
precious  guides.     In  making  soap^  glass,  pottery^ 
^nd  all  metallic  wares,  its  principles  are  daily  ap- 
plied, and  are  capable  of  still  more  useful  appli- 
cation as  they  become  better  understood.  Indeed, 
every  mechanic  art,  in  the  different  processes  of 
which  heat,  moisture,  solution,  mixture,  or  fer- 
mentation are  necessary,  must  ever  keep  pace  in 
improvement  with  this  branch  of  philosophy.    To 
the  physician  this  science  is  of  still  greater  valu^, 
and  is  daily  growing  in  importance.     He  learns 
from  it  to  compound  his  medicines;  to  disarm 
poisons  of  their  force;  to  adjust  remedies  to  disr\ 
eases;  and  to  adopt  the  general  means  of  preserv-  ^ 
ing  health.     To  the  student  oi  natural  history  t)\t 
doctrines  of  chemistry  furnish  instruction  and  as- 
sistance at  every  step  of  his  course;  as  many  of 
his  inquiries  can  be  prosecuted  with  success  only 
through  the  medium  of  careful  analysis.    To  th« 
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public  economist  chemistry  presents  a  treasure  of 
useful  information.   By  means  of  this  science  alone 
oan  he  expect  to  attack  with  success  the  destroy- 
ing* pestilence,  so  far  as  it  is  an  object  of  human 
prevention,  and  to  guard  against  other  evils  to 
vrhich  the  state  of  the  elements  gives  rise.     And 
in  order  to  the  prosecution  of  numberless  plans  of 
the  philanthropist  to  any  extent  or  effect,  some 
acquaintance  with  the  subject  in  question  seems 
indispensably  necessary.     Finally,  to  the  domestic 
ecofwmist  this  science  abounds  with  pleasing  and 
wholesome  lessons.     It  enables  him  to  make  a 
proper  choice  of  meats  and  drinks;  it  directs  him 
to  those  measures  with  respect  to  aliment^  cookery ^ 
cloathingy  and  respiration,  which  have  the  best 
tendency  to  promote  health,  enjoyment,  and  cheap- 
ness of  livings  and  it  sets  him  on  his  guard  against 
many  unseen  evils,  to  which  those  who  are  igno- 
rant of  its  laws  are  continually  exposed.     In  a 
"word,  from  a  speculative  science,  chemistry,  dur- 
ing the  eighteenth  century,  has  become  eminently 
and  extensively  a  practical  one;  from  an  obscure, 
humble,  and  uninteresting  place  among  the  ob- 
jects of  study,  it  has  risen  to  a  high  and  dignified 
station ;  and  instead  of  merely  gratifying  curiosity, 
or  furnishing  amusement,  it  promises  a  degree  of 
utility,  of  which  no  one  can  calculate  the  conse- 
quences, or  see  the  end. 

But  while  the  great  improvements  which  have 
been  made  in  chemical  philosophy  during  the  last 
century  are  readily  admitted,  it  may  not  be  impro- 
per, before  closing  this  chapter,  to  take  notice  of 
the  gross  abuses  which  have  been  adopted  by  some 
of  the  most  celebrated  cultivators  of  the  science 
in  question,  and  which  have  contributed  to  lessen 
its  value  in  the  view  of  many  serious  inquirers. 
A  few  extravagant  and  enthusiastic  votaries  of 
chemistry  have  undertaken^  on  chemical  princi- 
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plesj  to  account  for  ail  the  phenoipena  of  nn^tUm^ 
iffe,  and  mind;  and  on  those  very  facts  which 
clearly  prove  wise  design,  and  th^  aiiperin tending 
care  of  an  infinite  Intelligence,  have  attempted 
to  build  a  fabric  of  titheisticol  philosophy.  This  is 
a  remarkable  instance  of  those  oppositions  of  sci- 
€nce  falsely  so  call^dy  of  which  an  inspired  writer 
speaks,  and  for  which  the  past  age  has  been  re- 
markably distinguished. 

How  far  t^e  present  fashionable  system  of 
chemical .  doctrine  and  language  may  stand  the 
t^st  of  future  experiments,  ^d  command  the 
assent  of  future  generations,  is  far  from  being  cer- 
tain. He  who  has  attended  to  the  course  of  things 
in  the  short  space  of  ti^ie  since  it  was  published, 
will  see  little  reason  to  expect  for  it  that  undis- 
turbed and  permanent  reign  which  its  advocates 
have  fondly  hoped.  It  is  somewhere  remarked 
by  Lord  Bacon,  that  the  sciences  are  apt  to  suffer 
by  being  too  soon  reduced  to  a  system.  There  are 
probably  few  sciences  to  which  this  remark  ap- 

5 lies  with  such  peculiar  force  as  to  chemistry, 
^he  structure  at  present  most  popular  is  fair  and 
beautiful.  An  engaging  simplicity  reigns  in  al- 
jnost  every  part.    But  mai^y  believe  that  this  sim- 

elicity  is  deceptive.  Some  of  the  doctrines  which 
old  an  important  pjace  in  the  fabric  are  too  vague 
and  conjectural  to  be  admitted  with  full  confi* 
dence,  and  others  are  daily  undergoing  modifica- 
tions, which  threaten  still  further  and  more  essen- 
tial changes.  Notwithstanding  the  mathematical 
precision  with  which  the  sanguine  chemist  affects 
to  speak  of  his  axioms,  yet  how  discordant  are 
the  results  of  different  experiments!  These  facts, 
it  must  be  acknowledged,  "  betray  the  lameness 
of  some  received  principles,  and  excite. suspicions 
with  respect  to  the  legitimacy  of  some  capital 
analyses.'*    But  the  enlightened  and  enterprizing 
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jAiikHoplier  wiU  not  be  discbiifaged  by  toch  jyrooft 
of  the  i  mperfectiofl  of  human  knowledge.  Tlie 
buflders  ot  erroneoas  svstenls  become  indifeetljf 
the  promoters  of  truth,  by  contributing  to  the  ex* 
amination  and  rejection  of  falsehood.  We  cart 
only  hope,  in  the  present  worldy  to  be  conthmally 
approximating  toward  the  point  of  corfipIet6  p\Ai 
losophic  iJiurainalioh,  tvitndUt  ^ver  reaching  Hi 
and  this  approximation  must  always  be  made* 
through  successive  defiled  pf  iliUsion,  empmclsm^ 
and  false  theoiy.  In  this  course  honesty;  atl^n^ 
lion,  and  patient  perseverance,  are  the  great  re-k 
quisites  for  obtaining  success.  With  these,  though 
vre  cannot  expect  to  deveIoJ)e  aH  the  mysteries  of 
nature,  which  is  the  prerogativie  of  its  AtfTkoEt 
alone;  yet  we  may  hope,  in  time,  to  detect  ahfti- 
k>gies,  to  ascertain  laws;  to  systematise  scattered 
facts,  and  to  unlock  treasures  of  science,  which 
appear  at  present  far  removed  from  humsin  scru-* 
tiny,  and  against  the  knowledge  of  which  the 
feebleness  of  our  powers  seems  to  raise  everlasl-^ 
ing  barriers. 
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CHAPTER  III. 


KATURAL  HISTORY. 


This  department  of  science  scarcely  yields  to 
either  of  the  preceding  in  the  extent  and  value  of 
the  improvements  which  it  has  received  within 
the  period  under  consideration.  Many  of  the  ob- 
jects, indeed,  to  which  natural  history  relates, 
have  been,  in  some  degree,  known  and  studied 
by  man,  from  the  earliest  ages,  as  means  of  sup- 
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plyiBg  the  wsmts,  and  obtaining  the  lujturies  of 
ftfe.    SolqMon>,  the  /king  of  Israel,  we  are  told^ 
^pake  of  trees ^  from  the,  cedar  tree  that  is  in  Leba- 
non, ,  even  unto  the  hyssop  that  springeth  out  of'  the 
mall  :'^he  spakeydlsoy  of  beasts,  an4  qf  birds,  ancL 
^  creeping^  things,  and  cf  fishes^    And,  if  we  may 
judge  ixovc\  the  respectful  term^  rin  which  such 
studies  are   mentioned/  in   this   and  jn  various 
pthier  pass?iges  of  sacred  scripture,  we  may  con- 
clude they  were;  held  in  high  estimation  in  very 
ea^ly  times.    It  was  nqt,  however,  until  long  after 
the  revival  of  letters  and  science  in  Europe,  that 
natural  history  began  to  receive  the  attention  due 
to  its  importance.     Toward  the  close  of  the  se- 
venteenth century*  after  several  learned  societies 
ia  Great-Britain,  and  on  the  continent,  had  been 
formed,,  the  taste  for  this  branch  of  study  con>- 
menced,  afid  has  been  ever  since  gradually  ex- 
tending itself  over  the  civilized  world. 

At  an  early  period  of  tl^e  eighteenth  century, 
many  persons  were  busily  epiployed  in  collecting- 
and  publishing  facts  in  Natural  History,  especially 
in  Zoology  and  Botany.  But  though  these  in- 
quirers rendered  important  service  to  this  depart- 
ment-of  philosophy,  it-  was  rather  by  communis 
eating  a  knowledge  of  details,  than  by  enlight- 
ened and  correct  philosophizing  on  the  subjects 
which  came  before  them.  Scarcely  any  thing  had 
been  effected,  on  a  great  scale,  previous  to  the 
appearance  of  Linn-^us,  an  illustrious  Swede,  who, 
by  his  first  publications,  in  1735,  gave  a  new 
aspect  to  the  whole  science,  and  commenced  what 
has  been  with  much  justice  styled  the  "  golden 
age"  of  Natural  History. — Almost  every  thing 
that  had  been  done  in  the  great  business  of  Clas- 
sification,  before  his  time,  was  confused,  and  cx- 
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ceedingly  defective;  and,  in  some  of  the  king- 
doms or  nature,  few  attempts  of  the  kind  had 
been  made.  It  is  not  necessary  to  remind  the 
intelligent  reader  how  much  this  deficiency  must 
have  perplexed  and  retarded  the  inquirer,  at  every 
step  of  his  course.  It  was  reserved  for  Linn^us^ 
a  man  equally  distinguished  for  the  benevolence 
and  piety  of  nis  heart,  the  extent  of  his  learning, 
and  the  greatness  of  his  views,  to  remedy  the  de- 
fect. To  his  luminous  and  expanded  mind,  the 
arduous  task  of  generalizing  and  arranging  seemed 
to  be  an  easy  and  familiar  process.  He  introduced 
new  metbods  of  classification  into  all  the  more 
important  branches  of  natural  history;  made  large 
additions  to  its  known  &cts  and  principles ;  ex- 
cited a  thirst,  before  unequalled,  tor  this  kind  of 
knowledge ;  and  prepared  the  way  for  a  great  por- 
tion of  the  improvements  which  have  been  made 
by  succeeding  naturalists. 

While  the  last  age  produced  much  new  light 
in  the  philosophy  of  natural  history,  and  added 
immense  riches  to  its  former  stores,  it  also  gave 
to  this  science  new  distinction  as  an  object  of 
study  in  seminaries  of  learning. — ^At  the  close  of 
the  seventeenth  century,  it  is  believed,  few  pro-- 
fessorships  had  been  instituted,  even  in  the  most 
distinguished  universities,  for  instructing  youth  ia 
this  interesting  department  of  knowledge.  Since 
that  time  few  important  colleges  or  universities 
have  failed  to  add  such  professorships  to  their 
former  plans  of  instruction,  and  to  place  natural 
history  among  the  indispensable  objects  of  atten- 
tion in  an  academic  course.  By  these  and  other 
means  new  honours  have  been  bestowed  on  this 
branch  of  science,  new  encouragement  given  to 
the  zeal  and  exertions  of  inquirers,  new  roads  to 
improvement  opened,  and  new  opportunities  af- 
forded^ at  once,  of  diffusing  a  taste  for  investl- 
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cations  df  this  nature,  and  of  extending'  the  in^ 
formation  which  genius  and  induatry  had  gained. 

But  it  will  be  more  satirfactory  to  take  a  brief 
view  of  the  several  kingdoms  ot  nature,  and  ta 
state  some  leading  facts  concerning  th*  progress 
which  has  been  made  in  each/ 

» 

* 

ZOOLOGY. 

At  the  beginning  of  the  eighteenth  century 
considerable  progress  had  been  made  in  this  branch 
of  Natural  History,  by  the  inquiries  and  discoveries 
of  Harvey,  Redi,  Malpigi,  Willugkbt,  and 
Ray.  These  illustrious  men  discarded  several 
erroneous  doctrines  which  had  long  been  received, 
particularly  the  doctrine  of  equivocal  generatiofi, 
and  threw  much  light  on  the  principles  of  physio- 
logy. Ray,  beii>g  dissatisfied  with  Aristotle's 
classification  of  animals,  invented  a  new  one, 
founded  on  the  structure  of  the  heart.  To  this 
he  was  particularly  led  by  the  discoveries  of 
Harvey,  relating  to  the  circulation  of  the  bloody 
which  had  been  a  little  before  announced,  and 
excited  much  attention  in  the  philosophical  world. 
From  the  time  of  Ray  till  that  of  Linn-seus,  little 
process  was  made  in  Zoology.  A  few  books, 
durmg  this  interval,  were  published  on  the  sub- 
ject ;  but  they  did  little  more  than  make  some  in- 
eonsiderable  additions  to  the  number  of  facts  be- 
fore known.  The  achievements  of  the  celebrated 
Swedish  Professor  in  this,  as  well  as  in  the  other 
branches  of  natural  history,  cannot  be  contem- 

p  The  contents  of  thii  chapter  have  been  priocipallf  coUtcted  fronr 
Smith's  TracU  <m  Natural  liuttry,  and  various  other  works,  on  detached 
parts  of  the  subject ;  some  of  which  will  be  ftfund  quoted,  or  referred  tOr 
IB  the  following  pages.  For  a  knowledge  of  tome  of  the  facu  and  names 
here  detailed,  I  am  indebted  to  Professor  Barton,  of  Philadelphia,  who, 
in  a  conversation  on  the  subject,  furnished  mc  with  much  valuable  infoP* 
matioD,  and  with  profitable  hinta  for  dir«aing  my  inqwriea* 
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plated  without  admiration.  He  described  manj 
nevr  animals,  and  formed  a  new  arrangement  and 
nomenclature,  in  many  respects  original,  and 
in  general  greatly  superior  to  any  that  had  gon* 
before  him.  From  this  period  writers  on  the  va- 
rious departments  of  the  animal  kingdom  b<^o 
rapidly  to  increase  in  number,  in  the  extent  of 
their  information,  and  in  the  accurate  and  philo-^ 
sophical  aspect  of  their  descriptions.  ' 

Soon  after  Linn^us  appeared  M:  Kletk,  of 
I>ant2ic,  who  warmly  opposed  a  niimber  of  the 
alterations  proposed  bv  that  illustrious  naturalist, 
and  signalized  himself  as  his  adversary.  Kleik 
gave  to  the  world  a  new  method  of  classification^ 
founded  on  the  toes,  hoofs,  &c,  and  by  bis  itiulti* 
farious  works,  on  almost  every  department  of 
zoology y  which  he  treated  both  systematically  and 
physiologically,  rendered  very  important  service  i6 
the  science.  About  the  same  time  flourished  M.  - 
Brisson,  a  French  naturalist  of  very  high  character, 
and  whose  publications,  particularly  on  Quadtupeds 
and  Birds,  rank  in  the  first  class  on  their  respective 
subjects.  Indeed,  in  the  accuracy  of  his  descrip-^ 
tions,  and  the  excellency  of  his  plates,  he  may  even 
be  pronounced  superior  to  Linn-kus  himself.  After 
Brisson  may  be  mentioned  his  countryman  the 
Count  DE  BiTFFON,  who,  though  more  sprightly 
and  interesting  as  a  writer,  in  which  he  excels 
all  other  natural  historians,  is  far  less  accurate  and 
philosophical.  Mis  neglect  of  regular  systematic 
arrangement  is  a  great  defect,  and  must  ever  lessen 
the  value  of  his  works.  He  was  a  zealous  cul- 
tivator of  zoology,  and  by  his  splendid  publica- 
tions and  captivating  style  made  himself  admired 
throughout  the  scientific  world.  And  though  many 
of  his  hypotheses  are  whimsical,  extravagant,  and 
delusive,  it  must  yet  be  allowed  that  he  did  much 
to  encourage  and  forward  the  study  of  nature; 
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that  he  made  many  observations  of  great  value  i 
that  he  collected  a  multitude  of  interesting  facts; 
and  that  his  works  hold  a  very  important  place  in 
the  zoological  history  of  the  age. 

Contemporary  with  Buffon  was  Mr.  Pennant, 
of  Great-Britain,  who  is  unquestionably  entitled 
to  a  place  among  the  greatest  zoologists  of  the 
eighteenth  century.  By  his  writings,  as  valuable 
as  they  are  voluminous,  he  contributed  greatly  to 
the  advancement  of  this  branch  of  natural  history. 
He  was  the  author  of  a  new  arrangement  of  Quad- 
rupedsy  more*  nearly  resembling  Ray*s,  of  the  for- 
mer century,  than  jany  other.  On  this  subject  his 
work  may  be  pronounced  equal  to  any,  if  not  the 
best  that  has  yet  been  presented  to  the  student  of 
nature.  Within  the  same  period.  Professor  Blu- 
MENBACH,  of  Goettingcu,  distinguished  himself  by 
his  zoological  and  physical  inquiries,  and  particu- 
larly by  a  new  method  of  arranging  Quadrupeds. 
To  these  great  names  may  be  added  that  of  Pro- 
fessor Pallas,  of  Petersburgh,  who,  in  zoology,  as 
well  as  in  several  other  branches  of  science,  has 
done  much,  and  is  to  be  considered  as  ranking  with 
the  very  first,  if  not  as  standing  at  the  head  of  all 
the  naturalists  now  living. 

Besides  these  distinguished  systematic  writers 
on  the  subject  of  zoology  in  general,  particular 
departments  of  the  science  have  been  cultivated, 
and  greatly  improved,  by  men  scarcely  less  emi- 
nent, or  less  worthy  of  praise.  Of  some  of  these 
inquiries  and  publications  a  brief  notice  will  be 
attempted.' 

It  is  proper  to  begin  with  the  natural  history  of 
the  ^first  Linnajan  class,  the  Mammalia.  On  this 
class  almost  all  the  great  writers  whose  names  were 
just  mentioned,  have  made  large  and  instructive 
publications.  In  addition  to  what  has  been  accom* 
plished  by  them,  especially  by  LiNN-flEus,  Kleik, 
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Pekkakt,  auid  Bitffon,  the  labours  of  Professor 
E.  Zimmerman,  of  Brunswick,  to  throw  light  on 
this  class  of  animals,  do  him  great  honour.  His 
conception  and  execution  of  a  Zoological  Charts 
accompanying  his  work  on  the  Mammalia ^  may  be 
considered  as  one  of  the  most  philosophical  pro- 
ductions of  the  agei  This  ingenious  invention  has 
been  extended  and  improved. by  M.  Jauffret,  a 
distinguished  naturalist  of  France.  Beside  these, 
xnany  others  deserve  notice  for  their  successful  la- 
bours in  illustrating  partibular  parts  of  this  exten- 
sive field  of  inquiry. 

Much  has  been  done,  during  the  last  century, 
toward  completing  the  natural  history  of  maT?.  In 
the  list  of  experimenters  and  authors  on  this  sub- 
ject, AiBiKus,  a  Dutch  naturalist,  holds  the  first 
place,  with  respect  to  time.  He.  was  a  very  great 
anatomist ;  and  was  one  of  the  first  who  attended, 
in  a  scientific  manner,  to  the  seat  of  colour  in 
human  beings.  The  next  important  publication, 
on  the  same  branch  of  natural  history,  was  by  the 
celebrated  John  Reinhold  Forster,^  who  tnrew 
considerable  light  upon  it.  He  was  followed  by  the 
Rev.  Dr.  Smith,  President  of  the  College  of  New- 
Jersey,  who,  in  his  ingenious  and  learned  Essay 
an  the  Causes  of  the  variety  of  Complexion  and 
Figure  in  the  Human  Species^  gave  a  very  instruc- 
tive and  interesting  view  of  the  subject.  The 
natural  history  of  man  has  also  been  treated  in  a 
more  general  way  by  Buffon  and  Verey/  of 
France;   by  Blumenbach,'  Zimmerman,''  Lud- 


f  See  F«iSTim's  Oher^itmu^  t^e.  4to.  1778. 

r  Dr.  Smith '■  &say  was  favourably  received  sot  only  in  hit  own  country, 
kot  alio  in  Great-Briuin,  and  on  the  coDtinent  of  Europe,  where  levc- 
ral  cdsriona  of  it  were  circuhtedi  in  the  English,  French,  and  Genaan 
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WIG,*  and  SoEMERiNG,"^  of  Germany;  and  by  Pro- 
fessor Pallas,  of  Russia.  To  which  may  be  ad- 
ded the  great  anatomical  discoveries  and  improve- 
ments, by  the  Mgnros,  Cai^per,  the  Hunters, 
Dattbekton,  Bourgelat^  and  many  others. 

It  willnot  be  improper  here  to  take  notice  of 
some  of  the  writings  of  Sir  William  Jones,  as 
Calculated  to  throw  much  light  <m  the  natural 
history  of  man,  through  the  medium  of  inquiries 
concerning  language,  habits,  religion,  &c.  The 
various  and  valuable  instruction  which  the  discern- 
ing student  of  this  branch  of  science  may  derive 
from  those  writings,  is  too  obvious  to  require  ex- 

elanation.    The  general  philosophy  of  man  has 
een  considered,  m  a  different  view,  in  the  cele- 
brated but  erroneous  publications  of  Hartley 
and  Helvetius.     A  late  work  on  the  Physical 
History  of  Many  by  Meiners,  of  Germany,  and 
another,  entitled  Outlines  of  the  History  of  Marty 
by  Herder,  of  the  same  country,  are  considered, 
by  man^,  as^  furnishing  much  new  and  important 
instruction  on  this  subject.'    And,  finally,  the  nu- 
merous voyacers  and  travellers  with  which  modem 
times  have  abounded,  have  contributed  greatly  to 
enlarge  our  knowledge  of  the  human  character  and 
powers,  and  have  brought  to   light  many  facts 
toward  the  formation  of  a  satisfactory  system  on 
this  subject. 

In  the  natural  history  of  Qtuuirupeds,  the  amount 
of  improvement,  during  the  last  century,  was 
very  great.  All  the  distmguished  systematic  wri- 
ters before  mentioned,  have  rendered  extensive  and 

«  PUm  t/m  Naitiral  HhUry  •/the  Hvman  SpteUs  Mineated^  &c.  X796. 

fir  Stmy  M  tht  DiJftratM  liehvuH  tbt  CpmfirmaHmt  •/  tic  Emt^pean  ami  t$e 
jtf^n^  0CC. 

ir  MiiMtmi'  work  I  haTc  never  feen,  and  am  not  well  acquainted  with 
its  character ;  with  that  of  Hkrbzr  I^  have  tome  acquaintance,  and  am 
▼ery  far  firaiii  belieriDg  chat  it  meriu  the  high  clwracccr  which  many  hate 
given  ac« 
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important  services  to  this  branch  of  zoology. 
Besides  these,  the  names  of  many  other  respectabJe 
naturalists  might  be  recounted,  who  have  devoted 
their  investigations  to  particular  species,  and 
described  them  with  great  accuracy  and  splendour. 
The  scientific  journals  and  memoirs  of  learned 
societies,  in  every  part  of  the  century,  exhibit  a 
large  and  very  interesting  amount  of  labour  per- 
formed by  these  diligent  and  useful  inquirers. 

But  among  the  various  investigations,  in  this  de- 
partment of  natural  history,  which  distinguish  the 
eighteenth  century,  few  are  more  curious  than 
tho^  respecting  \\it  fossil  bones  of  animals^  now  no 
longer  known  m  the  living  state.  These  remains 
of  animals,  chiefly  of  the  quadruped  kindj  have 
been  discovered  at  many  different  periods,  from  the 
commencement  of  the  century  to  its  conclusion ; 
and  in  almost  every  part  of  the  world,  to  which 
naturalists  have  had  free  access.  Among  many 
who  have  distinguished  themselves  by  their  inqui- 
ries respecting  these  fossil  bones,  are  Sir  Hans 
Sloane,  Daubenton,  Buffon,  Pallas,'  Gmelin^ 
and  Dr.  W.  Hunter.  M.  Cuvier,  of  France, 
has  been  for  some  time  engaged  in  a  very  exten- 
sive work  on  this  subject,  which  is  likely  to  prove 
very  interesting  to  the  philosophical  world.     He 


y  ProfcMor  Pallas  etprtwei  the  fuQett  conTictioa,  that  the  foM  bones 
fDUiid  in  SHeria  were  cinied  thither  bf  the  //mJ,  or  hj  tome  tuch  grcA( 
inundation  at  the  ncred  htitory  detoihea. .  His  first  idea  was,  that  the 
climate  was  ooce  warm  enoogh  to  be  the  native  country  of  the  tUfhamt, 
and  that  it  had  since  vndergoae  a  radical  change.  Bat  when  he  Tisited, 
daring  his  travels,  the  spots  where  these  bones  were  found,  he  candidly 
fcnonnccd  his  former  hypothesis,  and  expressed  a  full  conviction,  in  con- 
lormity  with  the  opinion  of  many  other  modem  philosophers,  that  they 
amst  have  been  carried  thither  by  water;  and  that  nothing  bat  a  sudden 
and  general  irruption  of  waters*  such  as  the  deing*  is  represented  to  have 
been,  coald  have  transported  those  bones,  from  tbieir  native  regions,  so  Isr 
to  the  north.  In  proof  of  this  he  informs  ut,  that  the  bones  are  generally 
found  itfimratt,  as  if  scattered  by  the  waves;  covered  with  a  stratum  of 
m»d{  and  commonly  intermixed  with  the  remains  of  marin*  MiimgU  s»d 
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enumerates  tioenty-three  species  of  bones  which 
have  been  found,  all  belonging  to  animals  un-- 
known  at  the  present  day,  and  of  whose  exist- 
ence there  is  no  other  trace  than  these  rrfics. 
Of  this  number,  twelve  were  determined  by  pre- 
ceding inquirers,  and  eleven  he  considers  as  having 
been  first  discovered  and  settled  by  himself.  Be- 
sides these,  he  speaksof  a  number  of  other  species, 
concerning^  which  some  uncertainty  still  remains. 

Of  these  fossil  boties  none  have  attracted  more 
attention  than  those  belonging  to  the  unknown 
animal  denominated  the  Mammoth,'  found  in 
several  parts  of  the  world,  and  especially  in  North- 
America.  A  controversy  for  a  long  time  existed, 
whether  this  animal  were  a  species  of  elephant  or 
not ;  and  both  the  affirmative  and  negative  sides  of 
the  question  were  confidently  maintained  by  emi- 
nent zoologists.  It  is  probable  the  dispute  is  now 
near  being  terminated,  as,  in  the  estimation  of 
good  judges,  proof  little  short  of  demonstrative  has 
appeared,  confirming  the  opinion  of  those  who 
assign  this  far-famed  animal  to  the  genus  Elephas." 

Soon  after  the  first  publications  of  Linn^us, 
Ornithology,  or  the  history  of  the  second  class  in  his 
system,  received  considerable  improvements  from 
Edwards,  an  English  naturalist,  who,  though  not 
remarkably  distinguished  as  a  systematic  writer, 
became  eminent  and  useful  by  the  accuracy  of  his 
descriptions,  and  the  excellence  of  his  drawings. 


s  The  name  mamm§th  h  nid  to  htvc  been  fine  given  (o  this  •ointal  ia 
Ituttim,    It  U  a  comiption  from  mtmtth^  a  word  derived  from  the  Armik* 

a  In  the  year  iSoi  Mr.  C.  W.  Psali,  of  Philadelphia,  proprietor  of 
the  Mmtrum  in  that  city,  and  who  hat  been  for  a  nvmbcr  of  years  dlMib- 
guidbed  by  his  taste  for  inquiries  in  natural  history,  succeeded  in  obtaining 
two  complete  skeletons  of  the  mmwmtih^  dug  out  of  marle«ptts,  in  the  Sate 
of  New- York.  From  an  inspection  of  these  skeletons  it  appears  that  thef 
arc  the  remains  of  tUphamtt^  differing  but  little,  if  any  more,  from  cither  of 
the  two  species  now  known,  than  these  latter  do  from  each  other.  Mr. 
Pbali  is  certainly  entitled  to  the  thanks  of  every  lover  of  natural  hiftorj 
for  hii  lesl  and  exertions  in  this  research. 
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To  his  labours  succeeded  those  of  M.  Frisch,  a 
Grerman,  whose  work  is  perhaps  the  most  philo- 
sophical and  interesting  that  was  ever  published 
on  the  subject.  After,  him  came  the  celebrated 
Latham,  of  Great-Britain,  the  author  of  a  work 
on  ornithology,  which  is  probably  the  most  ex- 
tensive and  complete  yet  presented  to  the  world. 
TVie  history  of  birds  has  also  been  well  treated  by 
URissoff  and  Buffon,  of  France;  and  those  of 
Africa  have  been  ably  described  by  Vaillant,  of 
the  same  country.  In  addition  to  which  it  may 
be  worthy  of  notice,  that  the  plates  published  by 
order  of  the  King  of  France,  and  intended  to  ac- 
company Buffon's  history  of  birds,  are  certainly 
among  the  most  elegant  specimens  of  human  art 
ever  executed  to  promote  the  study  of  ornitho- 

That  department  of  zoology  which  includes  the 
Amphibia^  or  the  third  Linnaean  class,  has  also 
been  greatly  extended  and  improved  during  the 
eighteenth  century*  Besides  Linn^us,  this  class 
was  treated,  with  much  ability,  by  Mr.  Catesby, 
an  English  gentleman,  who  resided  for  some  time 
in  America.*  Next  to  him.  Dr.  Garden,  of 
Groat-Britain,  who  spent  a  number  of  years  in 
South-Carolina,  communicated  much  new  light 
with  respect  to  the  animals,  generally,  and  especi- 
ally the  Amphibia^  of  our  country/  Dr.  Russell^s 
great  work  on  the  Serpents  of  the  Coromandel 
coast'  is  a  production  of  the  highest  excellence  in 
its  kind,  tne  publication  of  which  was  an  im- 

f  Ktttmrml  Hui»ry  •/  CanltHa^  FlqrUa^  and  the  Bahama  It/aadt,  &c.  By 
VfAfcK  Catisbt.     a  vol*,  folio. 

«  iv.  Gahobn,  who  was  a  respectable  physician  of  Charleston,  in  South- 
CATotna.  commurttcateil  to  Linnxus  much  valiiable  information  concern* 
tng  the  anlniaU  oi  America.  Few  names  occur  more  frequently,  or  are 
m/mi€*iicd  w'th  m<K«>  honour  in  the  Syttrma  Natura  than  his. 

4  Am  Atfmai  9/  iadioM  Sctfintit  &c.    By  Catkick  ILvtfifcbt  BA.2X 

% 
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portant  event  in  the  progress  of  natural  histoty. 
jRie  Serpents  have  also  been  largely  treated  of  by 
M.  Lacepede,  of  France,  who  formed  a  new 
arrangement  of  them,  founded  chiefly  on  the  scales^ 
and  bearing,,  m  several-  respects,  a  considerable 
resemblance  to  that  of  Linn«:us.  The  same  writer 
has  published  d  work  on  Oviparous  QnadrupedSy 
in  which  he  has  much  improved  on  the  labours 
of  the  great  Swedish  naturalist.  The  natural  his- 
tory of  the  Tortoise  has  been  very  ably  and  com- 
pletely executed  by  Schoepf,  a  distinguished 
writer  of  Germany.  The  fascinating  power  ascribed 
to  serpents'  has  been  the  subject  of  considerable 
discussion  during  the  period  under  review.  Those 
who  have  examined  this  subject  in  the  most  philo- 
sophical manner,  are  M.  Lacepede,  Professor 
Blumenbach,  and  especially  Professor  Barton,  of 
Philadelphia,  whose  Essay  on  this  subject  is,  per-* 
haps,  the  most  satisfactory  hitherto  presented  to  the 
student  of  natural  history. 

Within  the  same  period,.  Tchthtjology^  or  the 
history  of  the  fourth  Linnaean  class,  has  been  cul- 
tivated with  equal  diligence  and  success.  In  this 
branch  of  zoology,  Artedi,  a  Swede,  and  fellow 
student  of  Linn^us,  greatly  distinguished  him- 
self. Next  to  him  flourished  Gouan,  of  Montpel- 
lier,  who  adopted  the  Linnaean  arrangement,  and 
did  himself  much  honour  by  his  writmgs  on  this 
subject.  About  the  same  time  Maksigli,  an 
Italian,,  in  his  history  of  the  Danube,  threw  much 
light  en  the  fishes  of  thdt  river,  dnd  of  course,  on 
iduhyology  in  general.  After  Marsigli,  M. 
Broussonett,  ot  France,  made  a  very  instructive 
|)resent  to  naturalists,  in  his  work  on  the  rare 
hshes,  and  those  which  had  been  before  badly  de- 
scribed. In  the  same  high  rank  stands  Professor 
Monro's  celebrated  work  on  the  physiology  of 
this  class  of  animals.    But  of  all  the  writers  on  this^ 
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department  of  zoology,  Bloch,  a  Jew  physician  of 
Berlin,  is  said  to  be  the  most  able  and  complete. 
Xo  which  may  be  added,  that  Lacepede,  before 
mentioned,  has  commenced  the  publication  of  aa 
^extensive  work  on  fishes,  of  which  great  expecta^ 
tions  are  formed/ 

The  inquiries  and  discoveries  in  the  fnsecla,  the 
,fifth  class  m  the  Linnaean  arrangement,  have  'als<^ 
been  very  great  during  the  period  in  question, 
SwAMMERDAM  was  almost  the  only  one  who  jpaid 
particuJar  attention  to  insects  before  Linnaeus, 
iTie  latter,  profiting  by  the  labours  of  his  prede- 
cessor, pursued  his  inquiries  in  this  part  of  natural 
history  with  singular  zeal  and  success.     He  dis- 
covered and  described  many  new  species,  and 
greatly  improved  their  arrangement.     After  Lin- 
yjEvs,  appeared  Madame  Merian's  View  of  the 
Insects  of  Surinam^  a  very  splendid  work,  and 
a  singular  monument  of  female  genius  and  per- 
severance.     About  the   same    time   Reaumur^ 
of  France,  Lyonet,  of  Holland,  and  Bonnet t, 
of  Geneva,  greatly  distinguished  themselves  by 
their  respective  publications  in  Entomology i  and, 
though  with  different  relative  merits,  decidedly 
improved  upon  all  who  had  gone  before  them.    In 
this  department  of  zoology,  also,  within  the  period 
whichfire  are  considering,  DRURvand  Donavan, 
of  England,  Geoffroy,  of  France^  Fabricius,  of 
Denmark,  De  Geer,  of  Sweden,  and,  latest  of  all, 
Olivier,  of  France,  have  laboured  with  great  dili- 
gence and  success.     With  respect  to  the  different 
degrees  of  honour  due  to  these  celebrated  natural- 
ists, it  is  not  easy,  within  small  limits,  to  state  them 
with  precise  justice.  The  best  judges  seem  to  agree 

e  Thxt  grett  ichthyologist  hu  afareadf  given  four  quarto  Tolafnes  of  hi* 
work  to  the  public,  containing  a  dcs^irlption  of  309  Fishes,  of  which  54 
were  before  unknown  to  naturalists.  When  finished  it  will  probably  be 
the  nuMC  complete  and  splendid  work  on  this  branch  of  natural  history  in 
OaeNETtV  Jlnnah  p/  Fb:hioj>Ly  for  xioo. 
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in  assigning  to  Reaumur  and  Fabricius  Ae  first 
rank/  The  insects  without  wings  have  been  very 
ably  described  by  J.  Herlet,  of  Germany.  To 
these  names  may  be  added  that  of  Dr.  Smith,  the 
Linmeus  of  Great-Britain,  whose  account  of  the 
rarer  Lepidopterous  Insects  of  Georgia^  is  entitled 
to  a  place  among  the  most  splendid,  accurate,  and 
valuable  zoological  works  of  the  age .' 

In  the  investigation  of  the  Vermes^  the  sixth  and 
last   class  of  Linn^us,  the   advances   made    in 
modem   times  have  been  no  less   distinguished. 
The  first  writer  to  be  mentioned  under  this  head  is 
DoNATi,  whose  work  on  the  vermes  of  the  Adriatic 
is  considered  highly  instructive    and  important. 
After  him  Professor  Bohadsch,  of  Prague,  laboured 
much  to  improve  the  history  of  this  class  of  animals, 
and  with  brilliant  success.  Bohadsch  was  followed 
by  M.  CuviER,  of  France,  who  proposed  a  new 
arrangement,  and  rendered  considerable  service  to 
this  branch  of  zoology.     The  human  vermes  have 
been  very  ably  treated  by  Bloch,  before  mentioned. 
The  vermes  infesting  the  intestines  of  animals, 
generally,    have   been   examined  and    described 
in  a  very  satisfactory   manner,   by   Goeze,  and. 
ScHRANCK,  of  Germany.     The  discoveries  of  Pey- 
soKNELLE,  of  Frauce,  with  respect  to  corals  and 
corallines^  form  one  of  the  most  interesting ^arts  in 
the  modern  annals  of  natural  history.     Corals^  at 
the   beginning  of  the  eighteenth  century,  were 
reckoned  among  the  number  of  marine  plants.    In 
this  rank  they  continued  to  stand  until  M.  Peyson- 
NELLE,  by  a  series  of  observations  and  experiments, 
from  about  the  year  1720  to   1750,  ascertained 
their  animal  nature.     His  doctrine  was  confirmed 


/  Of  Olivier*!  work  it  is  not  easy  to  speak  decidedly,  as  it  is  yet  iii  49 
unfinished  state. 

g  The  Natural  HhUry  tf  tbt  Rarer  Lfpid^terwt  JmttU  of  Ccergt^^  ^c, 
%  vols*  folio.  1798. 
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by  the  successive  inquiries  of  Trembly,  Donatt, 
B.  DE  JussiEU,  and  finally  of  the  ingenious  and 
accurate  Mr.  Ellis,  of  Great-Britain,  whose  work 
on  this  genus  of  animal  substances  is  certainly 
among  the  best  extant.*  On  the  fourth  order  of 
vermes,  the  %oophita^  Professor  Pallas,  of  Russia, 
has  given  to  the  public  a  most  valuable  work,  of 
which  the  systematic  arrangement,  and  philoso- 
phical accuracy,  must  ever  recommend  it  to  the 
discerning  inquirer.  The  fifth  order,  or  Infusoria^ 
has  been  treated,  with  great  successive  improve- 
ments, by  BoNNETT,  of  Geneva,  Needfiam,  of 
Great-Britain,  Adanson,  of  France,  and  above 
all,  by  Muller,  of  Denmark;  the  last  of  whom 
has  investigated  and  exhibited  this  department  of 
zoology  in  a  manner  more  extensive,  complete, 
and  satisfactory  than  any  of  his  predecessors. 

Most  of  the  naturalists  above  mentioned  not  only 
wrote  with  great  ability  on  the  several  subjects 
connected  with  their  names,  but  also  made  large 
additions  to  the  facts  and  specimens  known  by 
preceding  inquirers.  Few  of  them  failed  to  con- 
nect with  the  ingenuity  of  system  a  large  mass  of 
new  and  useful  information.  A  considerable  num- 
ber of  new  Quadrupeds  have  been  brought  to  light 
during  the  period  of  which  we  are  speaking,  and 
added  to  the  old  lists.  The  species  of  Birds  ar- 
ranged and  described  by  Linnaeus  amounted  to 
near  a  thousand.  Since  that  time  the  number  has 
been  more  than  doubled,  by  the  inquiries  of  the 
great  ornithologists  already  mentioned;  and  also 
by  the  discoveries  of  Sir  Joseph  Banks,  Manduit, 
Desfontaines,  Dombey,  Vaillant,  and  many 
others.  The  class  Amphihiay  though  not  so  much 
extended,  by  the  discovery  of  new  genera  and 

$  Eitmy  ttmarj  ibt  Natural  Hhhty  of  tbt  CoraUitteif  and  other  Mafia* 
^rUfutiami  •/  tbt  likt  Xiad.  4tO.  1 7  75. 
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cpecies,  as  some  of  the  other  classes,  has  yet  re- 
ceived considerable  augmentation  in  this  way.  Of 
Fislies  LiNNJEUS  described  about /owr  hundred  spe- 
cies ;  but  since  he  wrote  the  catalogue  has  been  so 
much  enlarged  by  circumnavigators  and  travellers, 
that  they  now  amount  to  considerably  more  than 
one  thousand.  The  number  of  new  species  of 
Insects  discovered  at  different  periods  of  the  cen- 
tury is  prodigiously  great.  Before  the  time  of 
LiNNiEUS  scarcely  more  than  two  hundred  speciQs^ 
were  known.  In  the  last  editions  of  his  works  he 
described  about  three  thousand.  There  are  now- 
known  more  than  twenty  thousand  species.  The 
same  augmentation  has  taken  place  with  respect 
to  the  VerrneSy  a  class  which,  in  the  hands  of 
Ellis,  Pallas,  Muller^  and  others,  before  men- 
tioned, has  wonderfully  enlarged  its  bounds. 

Though  our  own  country,  during  the  period 
under  review,  has  not  produced  many  distinguished 
inquirers  in  zoology,  it  can  boast  of  some  who 
have  rendered  themselves  conspicuous  by  pursuits 
of  this  nature.  Mr.  Catesby,  and  Dr.  Garden, 
before  mentioned,  though  not  native  Americans, 
resided  long  in  our  country,  and  threw  much 
light  on  the  animal  kingdom,  as  it  appears  on  this 
side  of  the  Atlantic.  Mr.  Glover,  a  planter  of 
Virginia,  also  communicated  to  the  public  some 
valuable  infoirjaation  respecting  American  zoology.' 
Mr.  William  Bartram,  ot  Pennsylvania,  an 
indefatigable  and  well  informed  student  of  nature, 
added  considerably  to  the  number  of  facts  before 
known  concerning  the  animals  of  the  southern  and 
western  parts  of  the  United  States,  and  the  adja- 
cent territory.^'    Still  more  recently  Dr.  Barton, 

i  The  principal  part  of  Mr.  GtovEa't  communications  reelecting  Ame^ 
rican  zoology,  appeared  in  the  PbUoitfbUal  TratuactioM/^  about  the  year 
1740. 

J  Travels  ibrotigb  Nortb  and  Soi^b^Carofha,  Geor^ht  JSatt  and  WisUFl^ 

rida^  &c,  (rom  1773  to  X778« 
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Professor  of  Natural  History  in  the  University  of 
Pennsylvania,  has  made  very  respectable  additions 
to  the  zoological  science  or  our  country,  and  dis- 
played a  degree  of  genius,  diligence,  learning, 
and  zeal,  in  this  pursuit,  which  do  honour  to  our 
rising  Republic,  and  which  bid  ftiir  to  place  hint 
among  the  most  accomplished  and  useful  natu- 
ralists of  his  time/  Besides  the  labours  of  these 
and  other  scientific  inquirers  of  America,'  a  large 
amount  of  information  respecting  the  animals  of 
our  continent  has  been  derived  from  intelligent 
foreigners,  who  have  either  visited  and  explored 
the  interior  of  the  country  at  different  periods  of 
the  centuiy  under  review,  or  devoted  themselves 
to  the  acquisition  of  knowledge,,  from  various 
sources,  respecting  the  new  world.  Among  these,. 
Grokovius,  Kalm,  Schoepf,  Buffon,  and  several 
others,  deserve  to  be  mentioned  with  honour* 


BOTANY, 


In  this  branch  of  natural  history  the  succession 
^f  discoveries  and  improvements  which  the  period 
before  us  has  displayed,  is  in  the  highest  degree 
honourable  to  modem  science.  At  the  opening; 
of  the  eighteenth  century.  Botanical  Philosophy,. 
though  it  had  been  long  cultivated,  was  still  in  a 


i  6ee  Frmgma^i  ^f  tie  JNtafyral  Sitterj  tf  Peimsifhamia,  Ettay  n  thf 
SoMmmtimg  Pwoer  ascribed  /«  SerfenU^  &c.  and  screral  memoirt  on  particv- 
kr  vtidct  lO  loology  in  the  Ameriean  Pbil^ppbieal  Traniattiiu, 

i  h  wcnid  be  easy  t«  mention  tlie  names  of  many  req)cctable  Americao 
Ofcncleaien,  who  have  done  honour  to  themielTes  by  giTing  new  and  Ta* 
iaable  deicriptioaa  of  fnrticttlar  animab  which  came  under  their  obierva-' 
tioo.  Id  luch  a  list,  Mr.  JivrtasoN,  Dr.  Mitchxll,  Rct.  Mr.  Hkcke-« 
WKtntBy  and  a  nomber  of  others,  would  be  entitled  to  distinction.  To  these 
night  be  added  the  names  of  the  Rcy.  Drs.  Belknap  and  Williams^ 
who,  m  their  reactive  Histories  of  Netif  Hampshire  and  FermoHt,  after  the 
example  of  Mr.  Jarrtasoif,  in  ha  Notes  m  Firginiat  have  given  valaable 
«atalogiiet  of  the  native  animals  of  those  States.  But  it  is  impossible  for 
«bc  anthor,  consistently  with  the  limits  which  he  has  prescribed  to  ~ 
to  indaigc  the  disposition  which  he  feels  to  enter  into  luch  details. 
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vtry  confused  and  imperfect  state.  Numerous 
had  been  the  attempts  to  arrange  the  vegetable 
tribes  into  an  intelligible  system,  but  great  dis- 
order and  deficiency  appeared  in  every  plan. 
Among  these  attempts  the  most  respectable  and 
successful  were  those  of  Ray  and  Rivinus.  The 
former,  an  English  clergyman,  before  mentioned, 
had  proposed  his  method  to  the  w^orld  in  1682; 
but  afterwards  presented  it  in  a  new  and  im- 
proved form  in  1700.  He  arranged  all  known 
vegetables  under  thirty-three  classes,  deriving  the 
distinguishing  character  of  each  chiefly  from  the 
fruit.  His  system,  though  undoubtedly  much 
superior  to  any  which  had  been  devised  by  his  pre- 
decessors, was  still  very  defective;  and  the  cha- 
racters of  his  plants  were  so  many  and  various,  as 
to  create  an  intricacy  in  a  high  degree  perplexing 
and  painful  to  the  student.  To  the  method  of 
Ray,  succeeded  that  of  Rivinus,  a  Professor  of 
Botany  in  the  University  of  Leipsic.  This  learned 
man  was  the  first  who  laid  aside  the  distinction 
between  herbs  and  trees,  which  had  been  univer- 
sally adopted  by  those  who  went  before  him. 
Relinquishing  also  the  pursuit  of  natural  affinities, 
and  convinced  of  the  insufficiency  of  character- 
istic marks  drawn  principally  from  the  fruit,  he 
attached  himself  to  the  Jtoiver^  as  furnishing  cha- 
racters abundantly  numerous,  distinguishing  and 
permanent.  He  reduced  the  number  of  the  classes 
to  eighteen,  which  were  distinguished  from  each 
other  by  the  perfection  and  distribution  of  the 
JlozverSy  and  particularly  by  the  regularity  and 
77umber  of  the  petals.  Rivinus  did  not  live  to 
complete  the  publication  of  his  system ;  the  whole 
of  which  was  finally  laid  before  the  world  in  171 1, 
by  one  of  his  disciples. 

After  the  system  of  Rivinus,  the  next  worthy 
of  attention  is  that  of  Tournefort.     This  great 
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i)6tanist  set  oat  with  reviving  the  distinction  of 
plants  into  h^rbs  and  trees,  which  had  been  ex- 
pJoded  by  Rivinus.  In  his  method  there  are 
twenty-two  classes;  and  one  hundred  and  twenty- 
two  orders,  denominated  sections.  The  former 
founded  on  the  regularity  and  figure  of  the  petals,. 
together  with  the  situation  of  the  receptacle  of 
the  flowers;  the  latter  on  the  pistillum  and  calyx. 
Botanical  writers  generally  speak  of  Tournefort's 
as  the  first  regular  and  complete  arrangement. 
He  was  certainly  the  first  who  ascertained  and 
exhibited  the  geriera  of  plants  in  a  scientific  man- 
ner; and,  indeed,  in  general  merit,  as  a  systematic 
writer,  he  went  fisir  beyond  all  his  predecessors, 
^bout  the  same  time.  Dr.  Herman,  Professor  of 
Botany  at  Leyden,  proposed  a  new  system.  He 
augmented  the  numoer  of  classes  to  twenty-five^ 
founding  their  characters  chiefly  on  the  fruit.  He 
divided  his  classes  into  eighty-two  sections  or  or- 
ders, having  for  their  basis  the  number  of  petals^ 
seeds,  capsules y  and  cells;  the  figure  of  the  seeds 
and  petals;  and  the  disposition  of  the  powers. 
This  system  appears  to  have  gained  but  little 
popularity.  To  the  method  of  Herman  suc- 
ceeded that  of  Dr.  Boerhaave,  first  published  in 
17 JO,  and  afterwards,  with  great  additions,  in 
1720.  He  made  a  sort  of  combination  of  the  sys-* 
tern  of  Hay,*  Tournefort,  and  Herman^  with 
additions  and  improvements  fi-om  his  own  great 
mind.  He  increased  the  number  of  classes  still 
further,  to  thirty-four,  which  were  subdivided  into 
one  hundred  and  four  sections  or  orders ;  the  cha- 
racters of  which  were  derived  from  the  habit  or 
general  appearance  of  the  plants,  combined  with 
all  the  parts  of  fructification.  He  was  the  first 
who  employed  the  stamina  and  style  in  determin- 
ing the  genus.  To  this  luminary  of  science,  bo- 
fany  is  much  indebted.    He  introduced  many  new 
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genert  into  his  system ;  and  was  universally  con-^ 
sidered  as  one  of  the  most  successful  inquirers  and 
instnictiTe  writers  of  his  time,  on  this  subject. 

Next  to  the  system  of  Boerhaave,  the  records 
of  botany  present  us  with  the  method  of  Chris- 
tian Knaut^  a  German,  who  proposed  what 
was  afterwards  styled,  "  the  system  of  Rivinus 
inverted,"  This  plan  was  published  in  1716.  It 
embraced  seventeen  classes,  founded  on  the  num* 
ber  of  the  petals  alone;  and  one  hundred  and 
twenty-one  orders,  distinguished  by  the  fruit. 
About  the  same  time  Christopher  Knaut  offered 
to  the  world  a  new  system,  which,  in  feet,  was 
little  more  than  an  alteration  of  Ray's,  without 
any  substantial  improvement.  He  was  followed 
by  Dr.  Hales,  before  mentioned,  whose  ecle- 
brated  work  on  "  Vegetable  Statics"  threw  much 
light  upon  the  physiology  of  plants;  and  indeed 
entitles  him  to  the  honour  of  being  considered  the 

freat  father  of  this  braftch  of  botanical  science* 
o  HaIes  succeeded  Micheli,  sm  Italian,  whose 
Nova  Genera  Plantarum  must  be  ranked  among 
the  fundamental  works  of  the  age,  as  it  doubt-^ 
less  formed  an  important  step  in  the  course  of 
reformation  and  improvement.  Contemporary 
with  Knaut,  was  magnol,  a  celebrated  profes- 
sor of  botany  at  Montpellier,  whose  system  was 
published  in  1720,  He  divided  the  vegetable 
kingdom  into  fifteen  classes,  which  derived  their 
characters  entirely  from  the  cabfx^  and  these,  ac- 
cording' to  him,  embraced  fifty-five  orders,  whose 
distinguishing  characters  were  taken  fi'om  the 
Jigure  of  the  caljfXy  petals  and  seeds;  from  the  rfiV- 
positian  of  the  Jlozverss  from  the  number  of  petals  j 
and  from  the  substance  of  the  fruit. 

Such  was  the  state  of  botanical  philosophy  until 
the  year  1735 — confused,  intricate,  unsettled,  and 
exlubiting  little  but  successive  revolutions.    Andy 
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1/  all  the  systems  of  classification  were  vague,  un- 
satisfactory, and  perplexing,  the  language  in  use 
aiBoag  the  different  instructors  in  this  science  was 
at  Jeast  equally  so.     Almost  every  part  of  the  dif- 
ferent nomenclatures,  at  this  time,  was  loaded  with 
iincouth,  erroneous,  or  supernumerary  words,  and 
even  barbarous  sentences  of  description,  which 
exceediagly  increased  the  difficulties  of  the  learner. 
Besides,  numerous  voyagers  and  travellers  were 
ijow  constantly  enriching  botany  with  new  trea- 
sures, brought  from  every  quarter  of  the  earth; 
and  while  the  names  of  those  before  known  al- 
ready loaded  the  memory,  it  became  necessary  to 
provide  new  ones,  for  the  successive  discoveries 
which  were  daily  demanding^  attention.     In  a 
word,  so  great  was  the  number  of  new  species 
presenting  themselves  from  every  direction,  ani 
«uch  the  perplexity  arising  from  defective  arrange- 
ment, that  botany  became  in  danger  of  relapsmg 
Again  into  anarchy  and  total  disorder."" 

In  this  stage  or  the  science  Linnjcus  appeared. 
Endued  with  genius  and  learning;  having  a  taste 
for  researches  m  natural  histoiy  rising  to  a  sublime 
enthusiasm ;  and  a  disposition  for  persevering  in- 
dustry, he  cultivated,  with  particular  diligence,  the 
science  of  botany.  In  1735  he  published  a  new 
system,  as  the  result  of  his  labours,  which  pro- 
duced a  memorable  aera  in  this  branch  of  philo- 
sophy. This  is  usually  called  the  Sexual  System ^ 
from  its  foundation  being  laid  in  the  doctrine,  that 
plants  are  male  and  /etnale,  and  propagate  their 
species  in  a  manner  somewhat  analagous  to  ani- 
mals. LiKN^us  divided  the  whole  vegetable 
kingdom  into  twenty-four  classes ;  the  distinguish- 
ing characters  of  which  he  founded  on  the  number j 
the  place  of  insertion^  the  proportion^  the  connect 

m  Sec  Trut*  m  Nahrmi  Huhry^  by  James  E.  Smitb,  M.D.  F.R.S, 
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iion,  and  the  disposition  of  the  stamina.  These 
classes  he  subdivided  into  one  hundred  and  twenty-: 
eight  orders.  In  the  first  thirteen  classes,  the  or-. 
ders  are  taken  from  the  number  and  circumstances 
of  the  pistilla.  In  the  fourteenth  and  fifteenth 
from  the  pericarpium;  and  in  all  the  remaining 
classes  from  the  number  and  circumstances  of  the 
stamina,  excepting  the  twenty-fourth,  which,  from 
the  parts  of  fructification  being  invisible,  cannot 
be  subjected  to  the  grand  principle  of  arrange^ 
ment,  on  which  the  systeni  proceeds. 

With  respect  to  the  fundamental  doctrine  of  the 
sexes  of  plants,  on  which  this  method  of  classi- 
fication rests,  the  honour  of  originating  it  is  said 
not  to  be  due  to  the  great  Swedish  naturalist. 
The  ancients  had  some  ideas  of  tlie  doctrine,  but 
they  were  vague  and  imperfect.     We  are  in- 
formed by  Aristotle,  that  Empedocles  particu- 
larly taught  that  the  sexes  were  united  in  plants  ^ 
and  also  that  the  use  of  the  farina  ftecundans  of 
the  male  palm,  in  impregnating  the  female,  was 
very  well  known  in  his  day.    It  appears,  also,  firom 
several  passages  in  Pliny,  that  he,  as  well  as  other 
naturalists  of  that  time,  extended  the  distinction 
of  sexes,  and  the  use  of  the  male  dust,  to  plants 
in  general.     Accordingly,  it  is  certain  that  the 
ancient  cultivators  perceived  the  necessity,  and 
were  in  the  constant  habit,  with  respect  to  several 
species  of  vegetables,  of  promoting  the. operation 
of  the  male  flower  on  the  female,  m  order  to  the 
production  of  fruit;  still,  being  inattentive  to  the 
structure  of  flowers,  and  ignorant  of  the  offices 
belonging  to  the  several  parts,  they  remained  un- 
acquamted  with  the  true  process  of  nature,  though 
it  was  daily  open  to  their  observation." 

M  See  DuTtNi'ft  Oripmt^  &c.  and  PoLTtKBT*t  Sithrkai  atid  Bit^rt^, 
*iUal  Sk€tib€4  •/  Stkuiy  im  Mmghnd,  %  ^U,  8to.  179a 
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Thus  this  celebrated  doctrine  rested  in  apparent 
forgetfiilness,  until  1676,  when  Dr.  Grew,  a  dis- 
tinguished botanist  of  England,  who  had  been 
long  employed  in  microscopical  observations  and 
experiments  on  plants,  mentioned  the  fact,  and 
suggested  its  importance,  in  a  paper  read  before 
the  Royal  Society  in  the  month  of  November  of 
that  year.  He  expressed  an  opinion  that  the  sta^ 
mina  and  styii  of  vegetables  are  analogous  to  the 
organs  of  generation  in  animals,  and  adapted  by 
nature  to  answer  the  same  purpose ;  and  that  the 
pollen  probably  emits  certain  vivific  effluvia^  which 
may  produce  impregnation.  The  sexual  doctrine 
was  hirther  confirmed  by  the  observations  and  ex- 
periments of  Camerarius,  in  1695,  In  1702,  a 
small  publication,  by  John  Henry  Burkhard,  a 
Gemian  physician,  appeared  in  the  form  of  an 
"  Epistle  to  Leibnitz ;"  in  which  the  author  not 
only  adopted  the  idea  of  the  sexes  of  plants,  but 
also  suggested  the  possibility  of  forming  an  ar- 
rangement of  vegetables  according  to  the  difference 
of  the  parts  of  generation.''  A  few  years  afterward, 
two  botanists  of  France,  Geoffroy,  in  1711,  and 
Vaillant,  in  1718,  declared  themselves  in  favour 
of  Grew*s  opinion ;  while  Tournefort  and  his 
friends  opposed  it  with  equal  warmth.^    In  Great- 


•  Abott  the  year  X7389  vhen  the  growiog  fame  of  Lin kjbui  made  him 
an  object  of  envy  aasoog  tome  of  his  contemporaries,  Professor  Hiistcr, 
ti  HcioMtadc*  one  of  his  amagooists,  chars;ed  him  with  haTiogr  ukcn  his 
vfiteiB,  without  acknowledpnent,  from  the  above  mentioned  work  of 
BoEKBABO.  LxMMjBvs,  however,  it  appears,  proved  that  he  never  saw 
thh  obscui'i.  pcrfonnaore;  and  even  if  he  baJ,  his  friends  contended,  that 
it  wovid  have  detracted  little  from  his  merit,  that  another  had  sUgbily  tug^ 
lutad  ^  plan  which  he  to  ably  execuUd,  See  Sto£vbr*s  Lift  9/  lAHH4nu^ 
tnsiiated  by  TftAtr.  410.  1 794.P— Professor  Barton  lately  informed  me, 
that  he  had  seen  a  copy  of  Burkh aid's  publication,  in  the  Loganiam  Lp- 
''^oyv  at  Philadelphia,  and  that  he  considered  the  sexual  doctrine  as  the 
fooodatioo  of  botanical  arrangement,  as  very  distinctly  suggested  by  the 


/>  It  »  remarkable  that  the  beautiful  Latin  Poem  of  M.  Dt  la  Croix, 
cotiilcd  (Ututubia  FUrum^  of  which  the  uxual  doctrine  forms  the  foonda- 
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Britain,  Blair,  Bradley,  Fairchild,  and  Mir- 
iERy  alsiD  appeared  on  the  side  of  Grew's  doctrine ; 
but  Alston,  and  some  others,  long  retained  their 
hostiKty  against  it  with  unabating  zeal. 

Such  was  the  state  of  opinion  with  regard  to 
this  doctrine,  when  Linnaus  adopted,  unfolded^ 
and  made  a  splendid  application  of  it  to  botanical 
science.  And  although  we  cannot  ascribe  to  him 
the  original  discovery,  yet  he  confirmed,  extended, 
and  improved  it,  and  made  it  the  basis  of  a  system 
which  has  commanded  greater  admiration,  and 
been  more  generally  received  than  any  before  of- 
fered to  the  world.  It  will  appear  evident,  on 
the  slightest  consideration  of  the  subject,  that  the 
task  of  arrangement,  in  the  vegetable  kingdom, 
is  a  most  perplexing  and  difficult  one;  and  that 
every  artificial  classincation  must  involve  sacrifices 
of  family  resemblance,  and  natural  connection. 
But  the  philosophers  of  every  country  seem  to  have 
yielded  to  Linn^us  the  praise  of  having  formed  a 
system,  which,  in  facility,  and  universality,  is  sur 
perior  to  all  hitherto  proposed. 

But  it  was  not  only  in  tne  doctrines  and  arrange^ 
ment  of  botany,  but  also  in  the  nomenclature  of  the 
science,  that  this  distinguished  natural  historian 
excelled  all  his  predecessors.     He  created  a  oew^ 

tkm,  was  paUiahed  at  early  ai  1727.    Some  notice  wifl  \t  takca  of  tlit» 
performance  hereafter. 


on  maiue^  with  a  parcinlar  view  to  the  tnvettigation  of  the  texumi  doctrine. 
An  acconnt  of  these  experiments  was  first  cotnmnnicated  in  a  letter  ta 
Petbr  Collinson,  F.  R.  S.  in  1735,  and  printed  in  the  FhUoM^ai 
TratuactioHSf  vol.  xxxri.  This  acconnt  was  afterwards  enlai^ged,  and 
pnbliihed  in  Latin,  at  licyden,  in  X739»  onder  the  title  of  Mm^rmtmia 
tt  MfUtematm^  die  Plamtwrmm  Geiurstkius  and  repoblished  with  an  £ngUsh 
tnoslatioo,  by  Dr.  Fothieoili.,  in  Svo.  1747*  These  experiments  weve 
considered  and  appealed  to  as  amon|^  the  most  decisive  in  esuhlishing  tho 
^foctrine  they  were  inte&ded  to  iUuRrate  aad  coofinn.  Pmluiuy**  SUtthe*^ 
&c«  ToL  iL  p.  %^t. 
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lafiguaee,  so  simple,  methodical,  and  convenient^ 
that  it  has  been  pronounced  likely  to  stand  the  test 
of  a^es,  even  if  his  sexual  opinions  should  be  dis^ 
carded.     In  forming  this  language,  he  retained  all 
the  old  names,  which  were  consistent  with  his 
new  principles}  he  adopted  such  others  from  the 
Greek  and  Latin,  as  were  short,  expressive,  and 
sonorous;  be  dismissed  the  periphrastic  and  tedi- 
ous descriptions  of  the  former  schools ;  he  intro- 
duced trivial  namesy  by  which  one,  or  at  most  two 
sdjectiveSy  distinguish  a  plant  from  all  its  other  re^ 
htive  species;'  in  a  word,  he  formed  a  language 
so  simple  and  luminous,  and  so  adjusted  its  several 
parts  to  bis  improved  doctrines,  that  the  acquisi- 
tion of  the  science  of  botany  became  a  far  more 
easy  task  than  before*     In  fact,  this  was  so  much 
die  case,  that,  instead  df  remaining  an  abstruse 
study,  confined  to  the  schools,  as  formerly,  it  was 
converted  into  an  agreeable  amusement,  to  per- 
sons of  leisure  in  all  ranks  and  situations. 

The  new  classification  and  nomenclature  of  Lin- 
K^rs  soon  attracted  general  attention.  At  first, 
as  might  have  been  expected,  they  met  with 
powerful  opposition.  When  they  first  made  their 
appearance  m  Great-Britain,  Sloane,  Dillenius, 
and  other  English  naturalists,  opposed  them  with 
warmth.  Ajlstok,  of  Scotland,  retaining  his  old 
prejudices,  did  the  same ;  insomuch  that  the  influ- 
ence of  the  doctrines  taught  by  Ray,  threatened, 
for  some  time,  to  triumph  over  those  delivered  by 
LiKN^ifs.    This  opposition,  however,  soon  began 


f  T%€  bBamiag  wiD  terre  at  a  wpeaaen  of  the  coDveftience  tod  iitilit|r 
ti  the  trhitl  tmmu  inYeotcd  and  applied  by  Lin  mads.  A  kind  of  Grasi^ 
before  hit  tiney  wat  called  Grmmtn  Xtramftlvtum^  Miliatn^  fr^enuis  ram^ 
Mfw  tpmr$m  pauirmtm^  shw  Xermmptlin»  tpnggntr^  arvense,  ^tttivum;  gramett 
mmdUtrnm  staume.  He  gave  it  a  name  conotting  of  two  words.  Pea  hulhsm^ 
whkh  dctigBatcd  the  plant  more  dittinctly  and  intelligibly  than  the  long 
perpleyDg  docrtptioa  b^Mre  iiK<L    Stosyia*!  Lift  9/  Lhui^vs,  p. 
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to  decline.  As  the  works  of  the  illustrious  philo^ 
sopher  of  Upsal  increased  in  number  and  circula- 
tion, the  weight  and  superiority  of  his  opinions 
were  gradually  manifested,  until  at  length,  the 
public  adoption  of  the  Linnsan  system,  by  Profes- 
sor Martyn,  of  Cambridge,  and  Professor  Hope, 
of^Edinburgh  j  the  adaptation  of  Ray's  Flora  An-^ 
glicana  to  this  arrangement,  by  Hudson,  about 
the  year  1760;  and,  finally^  the  favourable  recep- 
tion given  to  the  Swedish  doctrines  by  the  College 
of  Physicians  of  London,  completed  the  establish- 
ment of  the  Sexual  System  in  Great-Britain. 

The  opposition  to  this  system  was  no  where 
stronger  or  more  persevering  than  in  France,  where 
the  authority  of  Tournefort  had  long  been  so 
high  and  impbsing;  and  where  so  many  great  bo- 
tanists resided,  each  jealous  for  the  honour  of  his 
country,  and  for  the  reputation  of  his  own  opi- 
nions. It  is  true,  several  of  the  naturalists  of  that 
country  embraced  the  opinions  of  the  illustrious 
Swede.  Among  these,  Sauvages,  Gouan,  Ge- 
rard, and  Le  Monier,  deserve  to  be  particularly- 
named.  But  by  far  the  greater  number  became 
his  adversaries,  and  those  most  distinguished  by 
their  learning  and  talents.  The  system  which  they 
opposed,  however,  gradually  rose  into  importance,- 
And  extended  its  empire.  Personal  prejudices,  and 
national  jealousies  were  slowly  yielded.  And  al- 
though it  can  by  no  means  be  said,  even  now,  tof 
be  universally  adopted,  yet  it  is  incomparably  more 
popular  than  any  other;  and  even  those  who  reject 
some  of  the  opinions  which  it  involves,  generally 
adopt  its  language  as  the  most  convement  and 
philosophical  any  where  to  be  found.'' 

^  But  the  immediate  achievements  of  Linn^us 
himself,  in  botanical  philosophy,  were  not  the 

r  PvLTgNlT*t  Hutmtal  and  Biagrapbitut  SktUbfi  of  Botany^  6k» 
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6ti\y  Services  which  he  rendered  to  this  science- 
His  researches  and  publications  excited  a  gene- 
jai  thirst  for  this  kind  of  knowledge.     From  the 
school  which  he  formed,  many  distinguished  cha- 
racters aroie^  who  did  honour  to  their  instructor, 
and  who  greatly  extended  and  improved  his  sys- 
tem.    A  number  of  these,  incited  by  the  zeal 
and  the  example  of  this  patriarch  in  science,  un- 
dertook distant  voyages,  and  tedious  and  hazar- 
dous joumies,  for  the  sakd  of  exploring  such  re- 
^ons  of  the  earth  as  were  before  unknown ;  and 
thus  daily  brought  honie  hew  stores  of  know- 
ledge from  every  quarter  of  the  earth. 

Since  the  publication  of  the  Sexual  System^  se- 
veral new  methods  of  classification  have  been  pro- 
posed, and  still  niore  numerous  plans  suggested 
lor  modifying  and  improving  that  of  Linn/eus. 
Among  the  most  respectable  of  these  may  be 
mentioned  the  natural  method  of  Van  Royen; 
Professor  at  Leyden,  exhibited  in  his  Prodramus 
FloTdt  Leydenensisy  published  in  1740,  and  which 
sustained  a  high  character  among  botanists,  for  in- 

fenuity  and  elegance.  The  next  is  that  of  Baroa 
Ialler,  one  of  the  greatest  men  of  the  age  in 
which  he  lived.  He  proposed,  in  1742j  a  new 
natural  system,  founded  on  an  assemblage  of  the 
various  characters  chosen  by  others.  The  bota- 
nical works  of  this  philosopher  rank  in  the  very 
first  class;  He  was  a  warm  opponent  of  Linnaeus, 
and  sometinles,  ill  this  scientific  warfare,  departed 
from  that  mildness  and  urbanity  which  he  owed 
both  to  himself  and  his  adversary.'  After  H aller, 
Bernard  de  Jussieu,  of  France,  published  a  new 
method  of  classification,  also  a  natural  one.  To 
him  succeeded  his  countryman  La  Marck,  the 
author  of  the  botanical  part  of  the  Encyclopcfdic 

9  trttii  m  Natural  History,  by  Jamci  Edv^m)  Smitb. 
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Mrtkodique,  who  formed  a  new  system.  But  A- 
though  the  works  of  the  two  last  named  writers* 
are  instructive  and  rahiable^  they  are  compara- 
•tively  little  known  or  followed  out  of  their  oivn 
country.  In  176*  Professor  Gleditsch,  of  Berlin^ 
published  a  system,  in  some  respects  new,  but  dif- 
fering so  fittle  from  that  of  LiNN-fius,  especially 
with  respect  to  hrs  ordinal  distinctions,  that  it  ac- 
quired but  little  celebrity. 

About  the  year  1773,  after  vegetable  physiology 
Ead  beeninvestifi^ted  for  some  time,  and  with  great 

fatience  and  ability,  by  Hales,  Bonnett,  and  Du 
Iamel,  Sir  John  Hill  published  what  has  been 
commonly  called  hi«  Vegetable  Sptenij  in  which 
he  endeavours  to  class  plants  according  to  their 
intemai  structure:  TTiciigh  his  ponderous  work' 
conveys  much  instruction  with  respect  to  the  phy- 
siology of  plants,  yet  it  has  always  been  less  es- 
teemed in  tne  author's  own  country  than  on  the 
continent  of  Europe.  In  the  same  department  of 
botanical  science,  the  learned  and  accurate  Pro- 
fessor Walker,,  of  Edinburgh,  has  done  himself 
much  honour,  and  furnished  important  aid  to  those 
who  wish  to  investigate  the  structure  of  vegeta^ 
bles.  The  organs  of  plants,  and  the  phenomena 
produced  by  their  organization,  have  also  been 
treated,  with  great  ability,  in  a  large  work,  by  the 
Rev.  M.  Sennebier,  of  Geneva.  L>r.  Gcertker, 
a  German  botanist,  has  also  eiven  to  the  world  a' 
new  system,  founded  on  tht  fruit.  His  work,  as 
it  respects  the  genera  of  plants,  may  be  considered 
one  of  the  greatest  and  most  classical  that  the 
eighteenth  century  produced.  Professor  Thun* 
BERG,  a  Swede,  who,  by  his  researches  in  Africa 
and  Asia,  has  rendered  essential  service  to  the 
science  of  botany,  proposed,  a  few  years  ago,  » 

f  Twcntj^nz  fdanet^oliQi 
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©ew  tnodification  of  the  Linnsean  system,  which, 
though  ingenious,  is  of  very  doubtful  utility.  This 
xnodification  has  been  since  adopted  by  the  inde« 
fetigable  Svvartz,*  also  of  Sweden,  who  is  so  well 
knowD  by  bis  successful  botanical  inquiries  in  the 
West-India  Islands.  Besides  these,new  systems,  or 
alterations  in  the  Linnsan  system,  have  been  pro** 
posed  by  V aillant,  Scheuzer,  Ludwig,  Alston^ 
Ai>AKsoN,  Gmelin,  Sir  William  Jones,  and  many: 
other  distinguished  botanists.  But  time  would 
fail  in  attempting  to  give  a  complete  catalogue  of 
the  numerous  writers,  and  projectors  of  reibrm, 
in  this  department  of  natural  history.  Perhaps  in 
few  branches  of  science  have  caprice  and  ims^in" 
aUon  displayed  more  extensive  influence. 

Dr.  Darwin,  in  his  Botanic  Garden,  and  his 
fhy/ologia,  assuming  the  system  of  I«iInnjeus,  with 
some  proposed  alterations,  exhibits  great  learning, 
genius,  and  taste«  He  carries  further  than  any 
preceding  botanist  the  idea  of  plants  being  an  infe^^ 
rior  order  of  animals,  and  ascribes  to  them  sensa^^ 
turn,  volition,  passion,  affection,  virtue  and  vice. 
Indeed,  he  pushes  the  doctrine  to  suph  an  extra* 
vagant  length,  and  founds  upon  it  so  niany  fanci* 
fill  portions  and  reasonings,  that  the  sober  and 
^irary  inquirer  must  often  be  offended  at  the  ob« 
vious  triumph  of  a  lawless  fancy  over  the  cautious 
spirit  of  philosophy^ 

The  botanists  who  have  inquired  with  dili» 
gence,  or  described  with  abiUty»  in  particular 
branches  of  this  science,  within  the  period  under 
review,  are  too  numerous  to  be  recounted.  The 
Cn^ptogamia  have  been  ably  treated  by  Micheli, 
before  mentioned,  by  Hedwig,  and  by  Dickson 
and  Masson.  The  Mosses  have  been  faithfiilly 
and  successfully  investigated  by  Professor  Dillk^ 

V  Sec  kb  .PndrmMs  •/  WetUJadk  Plawtu     Stockiiolm,  I7SS* 
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KiTTs,  of  Oxford,  by  Bridel,  of  Gotha,  by  Zoega; 
of  Denmark,  and  others.     The  Lichens  have  been 
examined  and  described  with  great  care,  by  Ha-: 
GEN  and  Hoffman,  of  Germany:  the  Ferns  by 
Marati,  of  Italy,  by  Balton,  of  England,  and 
by  those  above  named,  who  have  treated  gene- 
rally of  the  class  to  which  they  belong.     The 
Grasses  have  been  investigated  and  described  by 
ScHEtJCHZER,  ScHREBER,  CuRTis,  and  many  more : 
the  Oaks  of  North-America,  by  Du  Roi,  of  Ger- 
many, and  with  unusual  elegance  by  M.  Michaux, 
of  France :  the  Ferula^  or  Assafatida-treej  by  Pro- 
fessor Hope,  of  Edinburgh:  the  Geranium,  by  M. 
1.'Heretier,   and  the  Abbe  Cavenilles:*   the 
Cotton-plant y  by  Van  Rohr,  of  Denmark:  the 
Tea-treCy  by  Dr.  Lettsqm,  of  Ltondon :  and  the 
Tobacco-plant,  by  Mr.  Tatham,  of  England;  be- 
sides a  number  of  valuable  descriptions,  almost 
countless,  of  new  and  curious  plants  to  be  found 
in  the  memoirs  of  the  Linnaan  Society  of  Great- 
Britain,  and  other  associations  of  a  similar  kind^ 
in  different  parts  of  Europe,    To  these  may  be 
added,  not  as  publications  of  the  iirst  class,  but  as 
doing  honour  to  the  infancy  of  botanical  science 
in  our  country,  the  natural  history  of  the  Persim- 
mon-tree,  by  Dr.  Woodhouse;  of  the   Tobacco- 
plant,  by  Dr,  Brailsford;  of  the  Phytolacca,  or 
Poke,  by  Dr.  Schultz-,  of  the  Stramonium,  or 
JameS'Toivn-weed,  by  Dr.  Cooper;  and  of  the  Su- 
Tnachy  by  Dr.  I^orsefield,  all  of  the  United  States^. 
But  besides  these  bot^ical  writers,  who  have 
published  useful  accounts  of  particular  classes,  or- 
fiers,  genera,  or  species  of  plants,  the  last  century 
has  abounded  beyond  all  fornier  example  with 
vrorks  on  the  plants  of  particular  countries,  or 


V  The  work  of  this  latter  gentleman  on  the  Ceramum  is  Tciy  elegant* 
^e  hu  enumerated  and  described  we  bmulrtd  and  tvfenfyeigbi  ifti'uu 
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aiailer  districts.  The  plants  of  Great-Britain 
liave  been  either  collected,  or  ably  described,  dur- 
ing this  period,  by  Dillenius,  Alston,  Miller, 
Blackstone,  Hudson,  Lightfoot,  Robson,  Cur- 
tis, Withering,  Berkenhout,  and  Smith;  those 
of  Ireland,  by  Threlkeld,  Keogh,  and  Smith; 
those  of  France,  by  Gouan,  Gerard,  Magnol, 
Ai>an80n,Bulliard,  Jussieu,  and  by  several  late 
botanists;  those  of  Szoitzerlandy  by  H aller  ;  of 
Holland,  by  Commelin  and  Boerhaave;  of  Ger- 
man, by  Crantz  and  Jacquin;  of  Italy,  by  Mi- 
CHEL1  and  Allioni;  of  Spain,  by  the  Abbe  Ca- 
tenilles;  of  i?z/ww,  by  Pallas;  oi Denmark,  With 
great  splendour,  by  Oeder,  Muller,  and  their 
associates;  of  Lapland,  by  Linn-eus;  of  Siberia, 
by  Gmelin;  oi  Egypt  and  Palestine,  by  Celsius, 
Hasselquist,  and  others;  of  Amboyna,  by  Rum- 
fHius;  of  Ceylon,  by  Burmann;  of  Coromandel, 
by  Roxburgh;  of  Japan  and  the  Cape  of  Good-- 
Hope,  by  K(empfer  and  Thunberg;  oTthe  Mau- 
ritius, by  Willemet;  of  Cochin  China,  by  Lou- 
REiRO;  of  New-Holland,  by  Smith;  of  the  West- 
India  Islands,  by  Sloane,  Browne,  Houston, 
Plumter,  Jacquin,  and  Swartz;  of  particular 
parts  of  North-America,  by  Bannister,""  Vernon, 
:eig,'  Catesby,   Mitchell,^   Garden,   Gal- 


it  Job  «  Bamistck,  an  Englishman,  who  settled  in  Firgiiiia  toward 
the  faotcr  end  of  the  seyentecnth  century,  and  devoted  himself  to  the  in- 
^re<eigauoa  of  the  phots  of  that  part  of  America.  He  not  only  collected 
pUota,  but  ako  described  them,  and  himself  drew  the  figures  of  the  rare  spc- 
riei^  He  became  a  victim  to  his  favourite  pursuit.  In  one  of  his  cxcursioni 
for  coUecting  planu,  he  fell  from  the  rocks  and  perished.  His  botanical 
iricads  did  honour  to  hit  memory,  by  calling  a  plant,  of  the  decandrmu 
class,  Bajd*Uria» 

m  About  the  beginning  of  the  eighteenth  century,  William  Vcknok, 
an  Englishman,  and  David  Kasio,  a  German  physician,  led  by  their  ge- 
oias  for  botany,  made  a  voyage  to  Maryland^  where  they  resided  for  a  con- 
aderabie  time,  and  examined  its  vegetable  productions.  They  returned  to 
Earope,  after  having  collected  an  Heriarium  of  several  hundred  new  and 
^Bfdcicribed  pbnts. 

y  Dr.  John  Mitchcll,  an  £nn;Ii«hman,  who  was  sent  to  F'ir  Jnh,  in 
1 741,  fpr  the  purpose  of  investigating  the  botanical  treasures  of  America. 
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LISaONIERRB/  KaLM/  CorHUTUS,*  WAirGEKHBItf, 

Schoepf/  and  Salter;''  and  by  our  respectable 
countrymen,  Clayton/  Bartram/  CotD£N»^ 
Muhlenberg/  Marshall/  Barton/  and  Cctt* 

After  having  discovered  mtny  nevr  geneia  tnd  ipedet,  h»  rctwiifd  h^ 
England,  abont  the  year  i74o*  He  traniniitted  not  only  to  hU  conntryi 
nen,  hat  also  to  Linnxus,  mnch  Talnable  infomutioB  respecting  Amcrl* 
can  plants.  The  great  Swedish  botanisc  viewed  him  with  to  noch  tetpecty 
that  he  took  care  to  perpeti^te  bi^  nan^e,  b^  giving  it  to  an  American  pMiit« 
the  MitcbtlU  Rt^*. 

m  The  Marquis  Di  la  Qaliii f  ieNKfta*>  who»  aboat  the  middle  of  dtt 
century,  was  Governor  of  Canada.  He  expUired  the  natural  history  of  that 
country  wich  great  industry,  and  retomed  to  France  ladeo  ylth  botanicaf 
riches.— Kalm's  Traveh. 

m  A  Swedish  botanist,  who  was  sent,  in  I74S»  to  America,  (or  the  puw 
^Qse  of  discovering  and  collecting  plants.  After  remaining  between  twQ 
and  three  years  in  our  conntiy,  and  collecting  many  new  punts,  in  which 
pnrsait  he  travelled  through  PtmnsylvamUt  Nrm'Jtrs^y^  ^rwTork^  aikl 
CoHoda^  he  returned  to  Sweden.  See  his  Tfovc/f,  tiansiated  by  FoasTsa, 
S  vols.  8vo.  1771. 

^  Canademt,  Pimmi.  HutorU* 

€  Wanoenhbim  and  Scuocrr  were  two  botanists  who  came  to  Ame- 
vka,  with  the  German  troops,  during  the  late  revolutionary  war.  Their 
works  00  American  phntt,  though  by  no  means  entitled  to  a  place  in  tht 
first  class  of  botanical  publications,  are  yet  of  considerable  value. 

d  Thomas  WALTia,  a  planter  of  Sntb-Caroiha^  who  published,  in  X7SS^ 
JFUrm  Caniimiama,  a  work  of  respeaable  character. 

«  Dr.  Clattom,  **  a  native  and  resident  of  yirguria.  This  accurate 
observer  passed  a  long  life  in  eiploring  and  describing  the  plants  of  hia 
tonntry;  and  is  snppMed  to  have  enlarged  the  bounical  catak^e  as  mvch 
as  any  man  who  ever  lived.**  NoUm  m  Firglmia,  ClatTon*s  PUra  Fir* 
fimua  appears  to  have  been  first  published  about  the  year  1743.  It  waa 
afterwards  republbhed  by  GaoNovius,  at  Leydeo,  in  I76ft^-^lt  holds  a 
Tcry  important  station  in  the  history  of  botany. 

y  travel*, 

g  CADWALLADsa  CoLDCK,  Esq.  Lieutenam-Govemof  of  the  Province 
of  New-Tork,  who  was  before  mentioned.  He  had  a  great  fondness  for 
botanical  studies.  He  made  very  valuable  conmmnications  of  American 
plants  to  LiNNXos,  especially  tho«e  which  appear  under  the  title  of  Phmkt 
C§Uembam0Mte*^  in  the  Atia  UftaUmtia^  for  1 743  and  1744;  and  his  name 
ii  mentioned  frequently,  and  with  great  respect,  in  the  SpHht  Flantmrum  of 
that  distinguished  botanist.  This  gentleman**  daughter,  Mim  CoLDSiTy 
was  also  fond  of  botany,  and  corresponded  with  LiNNxyt ;  who,  in  honour 
of  one  or  both  of  them,  in  his  Fhra  Ztylaniea^  gave  to  a  plant  of  the  *tttrmm» 
drttu  class,  the  name  of  CMcmm,  Sroivia's  Lift  9/  timtMu^  and  Pu lti* 
mv's  SUt<bes, 

b  IndeM  Fler0  ZaKtastrienih,  Vols.  iii.  and  iv.  of  the  TrMtusiiwu  rftht 
Amfrkam  Pbiiiopb'ual  Society. 

i  Arktutrttm  Amnritamum^  8vo.  1785* 

J  CoUtttiomt  /or  am  Essay  iotoards  a  Materia  Medica  of  the  United  States^ 
and  other  publications.  Dr.  Baiton  has  also  a  brger  work  op  boc^f 
fwvr  is  the  prc«i  of  which  high  expectations  are  fbrmedi 


ifaturtU  History.  143 

• 

ixk  f  and  the  plants  cf  different  portions  of  Soutk-' 
Amtrkdy  by  Plumier,  Axtblxt,  Mad.  Meriak, 
Don  Ruiz,  Don  Pavon,  and  others;  and  of  the 
JSmith^Sea  Islands^  by  the  indefatigable  Dr.  Fors* 
TER,  whose  Nova  Genera  Plantamm  may  be  con- 
sidered one  of  the  most  valuable  additions  made 
fo  botanical  science  since  the  time  of  Linnjeus. 

The  catalogue  of  plants  enumerated  by  the  great 
botanist  of  Sweden  last  mentioned,  amounted  to 
about  ten  thousand.  Of  these  he  actually  described 
about  eight  thousand.  The  number  since  disco^ 
vered  and  added  to  the  list  is  ver^  great.  Besides 
the  numerous  discoveries  of  neW  plants  by  some  of 
the  celebrated  systematic  writers  oefoi^  mentioned^ 
M.  CoMMERSOK,  of  France,  in  the  course  of  hia 
circumnavigation  with  Bougainville,  found  near 
fifteen  hundred  new  species.  M.  Dombet,  of  the 
tame  country,  and  Don  MuTiSy  of  Spain,  disco- 
vered a  still  greater  number  in  South-America,  ' 
M.  Desfontaines  brought  to  light  n^^x  four  hun-- 
dred  nondescripts,  found  in  Africa.  Dr.  Sibthorp 
brought  two  ktmdred  new  species  from  the  Archi- 
pelago; Professor  Thunberg  six  hundred  from  Ja- 
pan; M.  Swartz  more  than  eiffht  hundred  from 
the  West-India  Islands;  and  m.  Michaux  more 
than  four  hundred  from  the  Levant,  Persia,  and 
North-America.  To  these  may  be  added  the  se- 
veral thousands  brought  from  almost  every  quarter 
of  the  globe,  by  Sir  Hans  Sloake,  Messrs.  La- 
GERSTROKM,  OsBECK^  ToREN,  and  Dahlberg,  Dr. 
Solakder,  Dr.  Sparman,  Sir  Joseph  Banks,  Dr. 
FoRSTER,  and  a  long  catalogue  of  modem  cir- 
cumnavigators and  travellers,  insomuch  that  the 
species  now  known  and  described  considerably 
exceed  twenty  thousand^ 

I  Am  Aittumt  9f  ttme  ttj  ih*  VegilalU  Protluctitmt  naturally  gronvfirg  fit 
Aaterua^  by  Manaiheji  CuTLEK,  D.  D.  Memoirs  of  the  American  Aca» 
4fmy  •/  Artt  and  SeifiutSf  vol.  L 

i  Sec  aiKKSMlOVT*!  Sjn^fiU  »/  Nofwoi  ffUltry^  %  TOll.  ZSIDO.  17?^ 
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To  the  details  above  stated,  it  is  proper  to  sub^ 
join,  that  the  eighteenth  xentury  nas  been  pro- 
ductive, beyond  all  former  precedent,  of  great  ele- 
gance in  the  execution  of  drawings  and  descrip^ 
tions  of  plants.  These  are  too  numerous,  and  too 
well  known  to  render  any  particular  account  of 
them  necessary  here.  It  is  sufficient  to  say,  that 
all  the  means  of  communicating  a  knowledge  of 
botany,  whether  we  refer  to  the  convenient  no- 
menclature* now  in  use,  to  the  modem  concise 
and  intelligible  style  of  description^  to  the  splendid 
representations  of  nature,  by  means  of  accurate 
.figures  and  coloured  plates  which  every  where 
assist  the  student,  or  to  the  multiplication  of  Bo- 
tanic Gardens ^^  and  of  Herbaria y  as  appendages  to 
seats  of  science,  theymay.be  said  to  nave  reached 
a  stage  of  improvement,  within  a  few  years,  which 
the  human  mmd  never  before  contemplated.-  The 
recent  exhibition  of  the  Linnsean  system  by  Dr. 


m  CoNDORCBT,  in  hn  Panegyric  on  Linnjkvs,  ezprnMS  kSmielf  thus:— X 
'*  LxMNXDs  has  been  reproached  with  having  roidered  /m  tasy  the  nomen- 
clature of  botany,  and  occasioned  thereby  the  appearance  of  a  great  number 
of  small  works.  This  objection  seems  only  to  prove  what  prorrest  botany 
has  made  under  him.  Nothing,  perhaps,  ^Tincet  better  how  far  a  tdence 
is  advanced,  than  the  facility  of  writing  books  of ,  mediocrity  on  such  a 
science,  and  the  difficulty  of  composing  works  which  contain  novelty  of 
matter.**    STOEvea*s  Life  of  JJnnkut, 

u  Though  Botanic  Gardetu  have  been  greatly  multiplied,  during  the  last 
century,  in  Europe,  by  scientific  individuals,  and  by  scminariei  of  learning", 
our  own  country  has  never  been  able  to  boast  of  a  single  establishment 
which  deserved  the  name.  This  deficiency  is  now  likely  to  be  in  some 
measure  supplied,  so  far  as  it  respects  the  Stale  of  New-TorH,  by  the  lau- 
dable zeal  of  Dr.  David  Ho  sac  k.  Professor  of  Botany  in  Cokimbii  College. 
This  gentleman  has  lately  purchased  ground  for  a  Botanic  Garden,  in  the 
vicinity  of  the  city  of  New- York;  and  is  going  on,  at  his  m^n  expense,  to 
furnish  it  with  the  necessary  stores  of  indigenous  and  exotk  plants,  for  ren- 
dering it  an  useful  and  ornamental  institution.  It  is  to  be  hoped  that  hii 
exertions  will  be  seconded  by  public  aid ;  and  that  the  State  of  New- York, 
already  eminently  distinguished  for  its  rapid  progress  in  wealth  and  tm^ 
provemcnt,  will  not  suffer  the  weight  of  supporting  such  an  esubliihmenc 
to  fall  on  an  individual,  who,  after  all  his  care  to  accomplish  himself  for 
this  branch  of  instruction,  in  a  foreign  country,  and  his  zeal  in  forming  the 
best  private  botanical  library  in  the  United  States,  cannot  be  expected  to 
devote  all  his  resources  to  an  object  which  ought  to  be  fostered  by  pUblit^ 
mumficcncci  and  cherished  at  o&e  of  the  hooouri  of  thf  Stale, 
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Thokhton,  of  London,  is  not  only  highly  honour- 
able to  himself  and  his  country,  but  probably,  also. 
In  superb  magnificence  and  accuracy,  without  an 
equal  on  eartn/ 
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This  department  of  natural  history  has,  alsoy 
witbin  the  period  under  review,  passed  through  va- 
rious revolutions,'  and  received  numerous  improve- 
tnent%  equally  fundamental  and  important.  From 
the  time  of  Aristotle^  the  first  distinguished  mi- 
neralogist^ to  that  of  Becher,  a  learned  German,^ 
little  had  been'  done  in  this  science,  except  bringing 
together,  and  gtadustUy  increasing,  a  wilderness  of 
facts,  without  system  or  ofder.  Becher,  toward 
the  Jatter  end  of  the  seventeenth  century,  turning 
his  attention,  with  ze^l,  toward  this  subject,  became 
the  father  of  regular  mineralogy.  After  him  a 
number  of  adventurers  in  this  field  of  inquiry  ap- 
peared, but  they  did  little  more  than  make  large 
collections  of  mineral  substances,  and  class  them 
according  to  the  old  rules.  Among  the  principal 
of  these  "were  Mierne^  a  Swede,  who  ffave  aa 
»  ample  and  very  valuable  account  of  the  fossils  oi 
his  own  country;* — ^Woodward^  and  CHARLExoNi 
English  naturalists,  who  made  curious  collections 
and  entunerations  of  mineral  specimens; — and 
Brachmel,  of  Sweden,  who  threw  much  new 
light  on  this  kingdom  of  nature,  as  it  appeared  in 
that  part  of  Europe.  To  these  succeeded  Lin*> 
KiEvs.  This  great  man  proposed  a  new  classifica- 
tion of  mineral  bodies,  and  was  the  first  who  distri-* 


•  T&It  M  the  opimon  of  Dr.  Darwin,  whose  taste  or  infomution  oa 
ifaii  fobfcct  will  not  be  questioned.    Fhjt9Ugia» 

p  WooDWAEO  Insthntcd  a  professorship  of  mineralogy  abont  the  year 
nao^  ia  the  UniverBty  of  Cambridge,  to  which  h<  kft  hat  coUectioa  oC 
*  atalcgaej* 
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bute4  them  into  classes^  orders j  genera^  and  spef-^ 
cies.  But  his  arrangement  was  essentially  detec- 
tive. He  divided  substances  chiefly  according 
to  their  external  appearances,  such  as  .figure,  co- 
lour, hardnesSy  and  other  sensible  qualities,  and^ 
of  course,  threw  together  the  liiost  hetero|;eneous 
and  opposite  kinds.  He  devised  specific  names, 
however,  of  great  excellence;  and  he  is  entitled  to 
much  honour  for  hisk  concise  and  elegant  sketch  of 
the  Saxa,  which  had  been  little  noticed  before. 

LiNNiEus  was  foHowed  by  his  countryman, 
AVallerius,  who,  in  1747,  published  an  import- 
ant mineralogical  work,  in  which  he  adopted  the 
Linna^an  system,  with  considerable  alterations 
and  improvements,  by  himself  and  the  karaed 
BRo^YAL,  Bishop  of  Abo.'  About  the  same  time 
Vaugel,  a  respectable  philosopher  of  Germany, 
presented  to  the  public  a  new  system  of  mineral- 
ogy, of  considerable  value.  In  1748  appeared 
the  voluminous  work  of  Dr.  Hill,  which  was  im- 
portant, as  it  gave  a  general  account  of  the  fossils 
of  England ;  but  his  perplexed  and  barbarous  no- 
menclature rendered  it  much  less  useful  than  it 
might  otherwise  have  been.  Soon  afterwards  the 
inquirers  and  publications  in  mineralogy  began 
greatly  to  ^multiply,  especially  in  Germanj^  and 
Sweden,  which,  from  thq  abundance  of  their  mi- 
neral riches,  have  long  presented  peculiar  encou- 
ragements to  the  study  of  this  kingdom  of  nature. 

Hitherto  little  or  nothing  had  been  done  in  the 
investigation  of  minerals  through  the  medium  of 
cfiemical  analysis.  External  characters  continued 
to  form  almost  the  sole  ground  of  distinction  and 
arrangement.  Hierne  and  Brachmel  had,  in- 
deed, some  time  before,  suggested  the  plan  of  form- 

f  See  the  Preface  to  Ceoi^stidt's  Miturahgy,  by  Maocllan.  Tha^ 
ftbove  mentiooed  work  of  Wallirius  wm  republiihed,  about  cwcntf-firt^ 
loan  aicenrardt^  with  great  and  fpleodid  ioipnnrcmcBtfc 
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|ng  a  anineralogical  system  on  chemical  principles; 
J>ut  they  did  nothing  more  than  suggest  it.  Mar* 
GRAAF  and  Pott,  two  illustrious  mineralogists  of 
^rlin,  seem  to  have  been  the  first  who  instituted, 
with  any  remarkable  success,  this  kind  of  inquiry. 
Their  numerous  and  well  directed  experiments 
were  generally  made  by  means  of  heat,  and,  ac- 
cording to  the  language  of  chemistry,  in  the  dry 
way.  About  the  same  time,  Neumann,  a  philo- 
fiopber  of  Germany,  distinguished  himself  by  in* 
vestigating  the  nature  of  mineral  substances  by 
means  or  acid  menstrua^  or  in  the  moist  way. 
These  inquiries  opened  a  new  and  most  interest-r 
ing  field  in  this  science,  led  to  many  important 
discoveries,  and  may  be  considered  as  one  of  the 
^rand  seras  in  natural  history. 

It  was  in  this  stage  of  mineralogical  improve- 
ment that  Frederic  Cronstedt,  a  nobleman  of 
Sweden,  and  superintendant  of  the  mines  of  that 
country,  published  a  most  incomparable  work, 
exhibiting  the  elements  of  this  science,  in  an  ar- 
rangement singularly  clear,  determinate  and  per- 
spicuous/ This  distinguished  mineralogist  as- 
sumed Mr.  Pott's  facts,  but  improved  much  upon 
his  labours.  He  adopted  a  method  of  classinca- 
tion  chiefly  chemical.  He  appears  to  have  de- 
rived a  considerable  portion  of  his  knowledge  firom 
Van  Swab,  one  of  the  masters  of  the  mines,  whose 
name  is  little  known  in  the  scientific  world,  though 
he  communicated  much  information  to  almost  all 
the  eminent  naturalists  of  that  country,  who  flou- 
rished during  his  time. 

Though  Pott  and  Margraaf  did  much  in  the 
chemical  analysis  of  minerals,  and  shed  new  light 


r  Walleeius  pronounced  thit  work  tput  the  pgri.  \t  has  paused 
through  many  editiont;  hu  been  trantUted  into  moat  of  the  European 
Unguagct;  and  is  still  considered  u  one  of  the  best  clone ntary  works  OH 
(fiioeraiogy  extant* 
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pn  the  science  by  this  means,  yet  they  left  mQcfi 
still  to  be  done.  They  were  followed  by  Scheelb^ 
and  Bergman/  who,  with  great  ingenuity,  perse- 
verance, and  success,  pursued  the  same  course.  In 
the  hands  of  these  great  philosophers,  mineralagv 
may  be  said  to  have  first  assumed  that  hiffh  ranK 
which  it  liow  holds.  They  not  only  made  large 
additions  to  the  lists  of  mineral  substances  wfeich 
had  been  before  given,  but  they  also  pursued  the 
analysis  of  these  substances  to  a  greater  length 
than  their  predecessors,  ascertained  new  and  more 
clear  distinctions,  and  gave  the  whole  science  a 
more  simple,  intelligible,  and  dignified  aspect. 
As  long  as  this  branch  of  natural  nistory  shall  be 
cultivated,  a  large  share  of  gratitude  and  admira-- 
tion  will  be  due  from  its  votaries  to  Scheele  and 
Bergman. 

Though  the  refinements  of  phemical  analysis 
were  carried  to  a  great  length  by  the  celebrated 
mineralogists  last  mentioned,  and  entitle  them  to 
high  honours,  yet  they  were  afterwards  exceeded 
by  Klaproth,  of  Berlin,  who  applied  himself  to 
the  analysis  of  minerals  with  a  degree  of  zeal  and 
perseverance  which  np  difficulties  could  discou- 
rage, and  with  an  ingenuity  and  accuracy  which 
enabled  him  to  penetrate  far  beyond  his  predeces- 
sors. He  corrected  many  errors,  and  supplied 
important  defects  in  the  analytic  method.  He  in- 
vented new  instruments  of  great  value,  and  new 
processes,  more  easy  and  expeditious,  and  of  more 
certain  result  than  those  before  in  use.  It  is,  per- 
haps, to  his  labours,  as  much  as  to  those  of  any 
individual,  that  we  are  indebted  for  some  of  the 
most  curious  knowledge  in  mineralogy  that  we 
possess.  The  same  course  of  refined  and  subtle 
^hcmical  investigation,  by  which  Klaproth  was 
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so  much  distinguished,  was  pursued  fkrther  by  suc^ 
ceediDfl^  chemists,  and  particularly  by  M.  Vauqite- 
LiK,  ot  France. 

While  this  astonishing  progress  was  making  in 
mineralogy,  by  means  of  chemical  inquiry,  the  at- 
tention to  external  cliaracters^  which  had  been  for 
some  time  out  of  vogue,  began  to  be  resumed, 
and  led  to  cansiderable  improvements  in  the  diag- 
nostic njles,  and  in  the  nomenclature  of  the  science. 
For  this  we  are  chiefly  indebted  to  the  celebrated 
Werner,  of  Germany,  who  certainly  holds  a  place 
among  the  most  distinguished  mineralogists  of  the 
age.  Though  he  did  not  wholly  neglect  the  che- 
mical properties  of  fossils,  he  devoted  his  chief  at- 
tention to  their  external  characters^  and  made  these 
the  principal  foundation  of  his  arrangement'.  He 
and  his  disciples  insisted,  that  the  colour^  shape^ 
lustre^  transparency  J  texture  j  cohesion^  density yfeel^ 
and  general  habitude  of  mineral  substances,  furnish 
abundantly  sufficient  indications  for  distinguishing 
and  arranging  them.  And,  indeed,  the  ingenuity 
and  skill  witn  which  they  selected  these  charac- 
ters, the  judgment  and  accuracy  with  which  they 
learned  to  apply  them,  and  their  wonderful  success 
in  forming  a  luminous  system  on  the  principles 
which  these  sensible  qualities  afforded,  must  be 
considered  as  pointing  out  one  of  the  most  im* 
portant  periods  in  the  history  of  mineralogy. 

Before  this  period  the  nomenclature  of  mineral 
bodies  had  been  in  a  very  perplexed  and  imperfect 
state,  insomuch,  that  while  rich  stores  of  know- 
ledge respecting  them  were  possessed  by  many,  it 
was  extremely  difficult  to  convey  this  knowledge, 
for  want  of' precise  definitions  and  descriptions. 
The  same  substance,  from  some  slight  variations 
in  appearance,  was  often  called  by  different 
names;  and  different  substances,  from  some  affi- 
nities of  external  character,  by  the  same  name, 
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!From  theser^ttd' other  causes,  the  language  of  niK 
neralogy  was  long  arbitrary,  vague,  and  ambigu^ 
ous ;  each  author  using  that  which  his  caprice,  or 
his  convenience  dictated.  Many  attempts  were 
made  to  supply  this  defect,  and  to  obviate,  these 
difficulties,  by  Linn-eus,  Peithner,  and  others, 
but  without  much  effect.  At  length  Werner 
undertook  to  make  a  radical  reform  in  the  descrip-r 
tive  language  of  this  science,  and  published  the 
result  of  his  labours  in  1774.  This  nomenclature 
proved  more  precise,  accurate,  and  scientific  than 
mineralogists  had  ever  before  possessed;  and  its 
illustrious  author,  by  afterwards  uniting  the  de- 
scriptions of  external  characters,  which  he  had 
formed  with  much  taste  and  skill,  with  terms  in- 
dicating the  chemical  properties  of  minerals,  was 
enabled  to  publish,  in  1780,  the  best  system  of 
mineralogica)  language  that  is  now  extant.' 

Since  the  publication  of  Werner*s  system,  al- 
most all  the  distinguished  writers  on  mineralogy 
have  formed  their  arrangement  and  language  on 
the  union  of  external  characters  and  chemical  pro^ 
perties.  This  is  the  case  with  the  learned  and 
indefatigable  Dr.  Walker,  of  Edinburgh,  Messrs. 
Daubenton,  Patrin,  and  Monge,  of  France,  and 
Mr.  KiRWAN,  of  Ireland,  All  these  gentlemen 
have  inquired  much,  and  written  with  ability, 
on  this  branch  of  natural  history.  The  last  named 
philosopher,  in  particular,  has  rendered  very  im- 
portant services  to  mineralogical  science,  and, 
doubtless,  deserves  to  be  ranked  aipong  the  greatest 
of  its  benefactors  now  livinsr." 

Besides  the  systematic  writers  just  mentioned, 
several  naturalists,  of  great  eminence,  have  founded 

i  This  latter  publication  was  in  the  fonn  of  Notts  m  CtoNSTCOT'^ 

V  See  EUmeuts  cf  Mineralogy,     B7  RiCBAU>  KiRWAN,  F.  R.  S.  &l^ 
fl  vols.  8vo.  z 794. 
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Ininetalogical  distinctions  on  characters  peculiar 
to  tbemselves,  and  have  pursued  their  inquiries, 
founded  on  these  characters,  to  a  very  curious  and 
instructive  length,     Rome  De  Lisle,  of  France*, 
in  his  CrystaUographiej  published  a  few  vears 
since,  made  a  very  ingenious  application  of  geo^ 
metry  to  the  phenomena  of  minerals,  arid  exhi- 
bited a  work  in  which  they  were  subjected  to  all 
tlie  precise  principles  of  mathematical  calculation. 
Since  the  publication  of  De  Lisle*s  work,  his 
countryman,  M,  Hauy,  has  given  a  new  theory  of 
crystaUization^  in  which  mathematical  skill  and 
persevering  industry  are  still  more  eminently  dis- 
played than  by  his  predecessor.    This  theory  is 
acknowledged  by  all  to  be  a  monument  of  inge- 
nuity and  labour ;  and  is  supposed  by  some  to 
eive  important  light,  and  to  promise  much  use- 
mlness,  both  in  mineralogy  and  chemistry.     M. 
Brisson,  another  distinguished  mineralogist,  of 
the  same  country,  proposed  to  found  the  lea:ding 
character  of  mineral  bodies  on  the  static  principtey 
or  their  relative  specific  gravities;  and  in  the  ex- 
hibition of  his  plan  displayed  much  ingenuity  and 
learning.    Scarcely  inferior  to  any  that  have  been 
mentioned  is  the  venerable  M .  Sage,  also  of  France, 
-whoy  in  the  art  of  assayings  in  tracing  the  connec- 
tion between  the  mineral  and  the  other  kingdoms 
of  nature,  and  by  his  experiments  in  chemical  ana- 
lysis, has  contributed  much  to  improve  this  depart* 
ment  of  natural  history. 

In  addition  to  the  great  systematic  writers 
i^hose  names  have  been  mentioned,  considerable 
•ervice  has  been  rendered  to  mineralogy,  within 
the  period  under  consideration,  by  many  others, 
who  have  either  collected,  analyzed,  or  discovered 
mineral  productions.  Among  these  it  is  proper 
to  enumerate,  with  some  distinction,  Lawson, 
TowNsoN,  Jameson,  Wiiitehurst,  Lewis,  An- 
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PERSON^  Withering,  and  Garnet,  of  C^reat- 
Britain ;  D'Argekville,  Soul  a  vie,  Faujas> 
Macquart,  Dolomieu,  Monket,  Chaptal,  Bo- 
VARE,  FouRCROY,  Hassenfr ATZ,  and  Ds  la  Me- 
THERiE,  of  France ;  Ludwig,  Woltersixxrff, 
Cartheuser,  Baron  Born,  Debern,  Voigt,  Gel- 
LERT,  Woulfe,  Raspe,  and  many  more^  of  Ger- 
many; De  Saussure,  jun.  of  Geneva;  Rinman, 
and  Ferrer,  of  Sweden;  Pallas,  of  Russia; 
D'AcosTA,  of  Spain;  Camera,  of  Portural;  and 
GioENNi,  Fabroni,  and  Spallanzani,  of  Italy. 

The  use  of  the  BUnv-Pipej  for  the  purpose  of 
assaying  mineral  bodies  in  the  dry  way^  was  first 
introduced  by  Van  Swab^  a  little  before  the  mid- 
dle of  the  century*  The  importance  of  this  appa- 
ratus in  mineralogy,  and  the  great  ease  with  which 
it  enables  the  experimenter  to  conduct  his  investi- 
gations, render  its  introduction  by  no  means  an 
mconsiderable  aera  in  the  history  of  the  science. 
After  Van  Swab,  the  Blow-Pipe  was  much  im- 
proved, and  more  extensively  applied,  by  Cron- 
STEDT,  Bergman,  Rinman,  Berkenhout,  Black, 
and  several  others.  The  great  value  of  this  inven- 
tion, in  chemical  and  mineralogical  inquiries,  will 
appear  from  considering  that  the  most  intense  de- 
gree of  heat  may  be  obtained  by  it,  with  the  ut- 
most cohveniency,  in  a  few  s  minutes,  which  can 
scarcely  be  obtained  by  means  of  a  crucible  in 
many  hours. 

While  new  systems  of  arrangement,  and  of  lan- 
guage in  mineralogy,  and  new  means  of  facilitat- 
ing experiments  in  this  science  have  been  pro- 
posed, by  different  philosophers,  during  the  period 
under  review,  immense  additions,  at  the  same 
time,  have  been  made  to  the  old  catalogues  of 
mineral  substances.  Linn^us  described  about 
^Ave  hundred  different  species.  Since  that  time  so 
many  discoveries  of  new  substances  have  been 
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maidei  that  the  number  of  species  now  known  is 
l>etween  seven  and  eight  thousand.     Seven  new 
kinds  of  earth  have  been  discovered  within  the 
century  under  consideration.     Among  these  are 
A/agnesia,  by  Hoffman  and  Black  j  Barytes^  by 
ScHEELE  and  Gahn;  Strontites,  by  Hope;  Silica^ 
by  Pott  5  Alumina,  by  Margraaf;"  AdamaTUa, 
by  Klaproth;  and  Jargonia^  by  the  same  great 
mine/aiogist.     Within  this  time,  also,  ten  new  771^^ 
/i3/£pc  substances  have  been  discovered,  viz.  Cobalt, 
by  Brandt,  in  1733;  Nickel,  by  Gronstedt,  in 
1751 ;  PlatinUy  by  Scheffer,  in  1752 ;  Manganese, 
by  ScHEELE  and  Gahn,  in  1774;  Tungsten,  or 
JFoZfrom,  by  D'Elhuy art,  in  1782;  Molybdenum, 
by  HiELM,  about  the  same  year;  Uranium,  by 
Klaproth,  in  1789;  Titanium,  by  the  same  phi-* 
]osopher,in  1795;  Tellurium,  ox  Sylvanite,  also  by 
the  same,  in  1797;  and  Chromum^  by  Vauquelin, 
in  1798. — Besides  these,  the  discoveries  belonging 
to  almost  every  class^  order,  and  genus  in  mine- 
ralogy, have  been  more  numerous  than  our  limitSi 
admit  of  recounting. 

It  follows^  as  a  natural  consequence,  from  what 
has  been  stated,  that  collections  of  minerals  have 
been  more  numerous,  and  more  complete,  during 
the  last  century,  than  ever  before.  Among  those 
who  have  formed  these  collections,  it  is  not  easy  to 
select  such  a&are  most  worthy  of  notice.  In  gene- 
ral, the  great  systematic  writers,  whose  names  have 
been  mentioned,  are  entitled  to  the  highest  praisq 
in  this  respett  also.  The  best  collection  now  on 
earth,  if  we  may  rely  on  the  judgment  of  Mr. 
Kir  WAN,  from  which  few  will  presume  to  dissent, 
is  that  made  between  the  years  1782  and  1787, 

«  It  k  not  meaot  to  be  acteited  thit  tUue^mt  tnd  orgUUenM  earthi  wer< 
■liluiowii  previoM  to  the  time  of  Pott  and  Makgraaf,  but  that  tho 
discovery  of  their  characters  and  properticfp  as  /vr#  carUwi  ia  19  be  attri* 
h«tcd  to  t^cic  vioealoptti. 
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hy  Professor  Leske,  of  Leipsic,  one  of  the  earliest 
ind  most  eminent  of  the  disciples  of  Werner,  by 
whose  assistance  it  was  arranged*  After  the  death' 
of  Leske,  it  was  revised,  corrected,  and  enlarged 
by  Karsten,  another  disciple  of  Werner,  and 
a  mineralogist  of  great  judgment  and  learning.- 
This  monument  or  skill  and  labour  was,  a  few 
years  since,  transferred  to  Ireland,  where  it  has 
been  for  some  time  receiving  those  additions  and 
improvements  from  the  hands  of  Mr.  Kirwan, 
which  his  extensive  acquaintance  with  the  subject^ 
together  with  his  acuteness,  zeal,  and  industry, 
render  him  sa  capable  of  conferring. 

In  describing  the  present  state  of  mineralogical 
science,  it  is  impossible  to  do  better  than  to  adopt 
Ihe  words  of  the  illustrious  Irish  academician, 
whose  name  has  been  mentioned  with  so  much 
iespect  in  the  preceding  paragraphs.  Within  a 
few  years,  "  precise  lines  of  information  have  beerr 
traced,  even  in  the  minuter  subdivisions  of  the 
science;  the  gross  indications  of  the  unassisted 
senses,  freed  from  their  attendant  fallacies,  have* 
been  pressed  into  its  service;  the  more  refined 
chemical  tests,  still  ftirther  perfected,  have  been* 
tendered  more  conclusive,  many  new  species- 
brought  to  light,  the  catalogue  of  the  elementary 
substances  nearly  completed,  and  the  great  art  of 
analysis,  extended  far  beyond  its  former  limits,  now 
nearly  approaches  the  precision  of  an  algebraic 
formula."" 

This  science,  like  almost  every  other  cultivated 
in  modern  times,  while  its  boundaries  have  been 
extended^  and  its  principles  greatly  improved,  has 
been  rendered  more  subservient  than  formerly  ta 
various  important  purposes  of  economy  and  art. 
Instead  of  being  considered,  as  it  once  was,  a  low 
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0nA  trifling  object  of  study,  it  has  lately  begun  to 
be  viewed  as  dignified  in  its  nature,  and  most  in* 
4:eresting  in  its  relations.     It  is  now  regarded  as  a 
valuable  and  indeed  necessary  handmaid  to  Medi* 
cine^  Agriadturey  and  a  large  portion  of  the  ma-^ 
nufactureSy  which  supply  the  conveniences,  com- 
forts,  or  luxuries  of  human  life-     Mineralogy  has, 
therefore,  within  a  few  years  past,  been  culti- 
vated with  great  diligence  and  success  by  almost 
al]  the  nations  in  Europe,  especially  in  Germamj 
aad  Sweden^  where  splendid  mineral  riches  parti* 
cularly  invited  inquiry  and  application.     Societiei; 
have  been  formed  for  extending  and  improving 
the  science ;  travellers  have  explored  foreign  coun* 
tries  for  the  same  purpose;  distinguished  eminence 
in  this  branch  of  knowledge  has  been  rewarded 
by  pi^blic  esteem,  and  by  civil  honours;  and  the 
most  effectual  methods  used  to  direct  general  at- 
tention to  the  subject. 

The  mineral  treasures  of  our  own  country  have 
been  hitherto  but  little  explored.  It  were  to  be 
ivished  that  some  of  our  countrymen,  who  have 
leisure  and  talents  for  the  purpose,  might  be  in^ 
duced  to  undertake  this  interesting  task.  That 
the  United  States  abound  in  Coal,  Gypsum^  Mar- 
bUy  Metals y  and  other  mineral  riches,  wjiich  would 
abundantly  reward  the  diligence  of  our  naturalists 
in  seeking  for  them,  we  have  already  had  satisfac- 
tory evidence.  Professor  Mitch  ill  was  commis- 
sioned, several  years  since,  by  the  Agricultural 
Society  of  New- York,  to  travel  through  a  consi- 
derable part  of  the  State,  with  a  particular  view  to 
mineralogical  investigation.  Ihe  result  of  his 
tour  has  been  published,''  and  affords  ^t  once  ho- 
nourable testimony  of  his  talents,  and  strong  in-^ 

«r  See  a  BUldi  of  ihe  MineraUgical  H'uhry  ef  ihf  StaU  of  New-Torh  in 
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citements  to  a  further  prosecution  of  the  inquiries 
which  he  instituted.  It  would  be  happy  for  the 
interests  of  science '  in  this  new  world,  if  similar 
undertakings,  conducted  with  similar  skill,  could 
be  multiplied  and  extended. — ^It  is,  indeed,  de- 
voutly to  be  wished  that  a  kind  Providence  may 
for  ever  conceal  from  our  view  all  mines-of  the  pre- 
cious  metals ,  if  there  be  such  in  our  country;  but  so 
many  mines  of  more  real  value  to  a  nation  have 
been  discovered,  ^and  profitably  wrought  within 
the  last  age,  in  the  United  States,  that  we  may 
safely  wish  for  the  extension,  and  the  more  dili- 
jjent  improvement  of  these  di^ovcries. 


Geology. 

In  the  inyestigation  of  the  natural  history  of  the 
Earthy  little  progress  had  been  made  prior  to  the 
commencement  of  the  eighteenth  century.  In- 
deed, as  Mineralogy  is  the  alphabet,  by  the  prin- 
ciples and  combinations  of  which  the  great  vo- 
lume of  geological  science  must  be  formed,  it  is 
plain  that  as  long  as  the  former  remained  in  an 
uncultivated  state,  the  latter  would  receive  but 
little  light  or  improvement.  During  the  century 
under  consideration,  geology  has  become  an  object 
of  the  attention  and  inquiries  of  many  distinguished 
philosophers.  The  discoveries  of  chemists  and 
mineralogists,  and  the  observations  of  intelligent 
travellers,  have  all  tended  to  facilitate  these  inqui- 
ries, and  to  render  them  more  enlightened  and 
satisfactory.  And,  although  modem  times  have 
produced  many  visionary  theories,  and  crude  con- 
jectures on  this  subject,  they  have  also  given  birth 
to  some  important  acquisitions,  and  much  correct 
philosophy,  which  will  be  highly  prized  by  all 
yrho  study  the  history  and  structure  of  pur  globe, 
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Toward  the  close  of  the  seventeenth  century, 
three  different  Theories  of  the  Earth  were  pro- 
posed, by  as  many  philosophers  of  Great-Bri- 
tain ;  of  which,  as  they  were  among  the  first  of- 
fered to  the  world,  and  bear  a  relation  to  several 
of  the  subsequent  theories,  it  will  be  proper  to  take 
some  notice. 

The  first  was  the  Telluris  Theoria  Sacra^  of 
the  Rev.  Dr.  Thomas  Burnet.  This  celebrated 
theonst  was  a  man  of  genius  and  taste;  and  his 
work,  if  it  do  not  command  the  assent  of  the  phi- 
losophic mind,  will  be  found  to  display  much 
learning,  and  a  most  vigorous  imagination.  Ac- 
cording to  him  the  earth  was  first  a  fluid  hetero- 
geneous mass.  The  heaviest  parts  descended  and 
tormed  a  solid  body.  The  waters  took  their  sta- 
tion round  this  body,  and  all  lighter  fluids  rose 
above  the  water.  Thus,  between  the  coat  of  air, 
and  that  of  water,  a  coat  of  oily  matter  was  inter- 
posed. But  as  the  air  was  then  full  of  impurities, 
and  contained  great  quantities  of  earthy  particles, 
these  gradually  subsided,  and  rested  upon  the  stra- 
tum of  oil,  and  composed  a  crust  of  earth,  mixed 
with  oleaginous  matter.  This  crust  was  the  first 
inhabitable  part  of  the  earth ;  and  was  l6vel  and 
uniform,  without  mountains,  seas,  or  other  inequa- 
lities. In  this  state  it  remained  about  sixteen  cen- 
turies, when  the  heat  of  the  sun  gradually  drying 
the  crust,  produced,  at  first,  superficial  fissures  or 
cracks;  but  in  process  of  time,  these  fissures  be- 
came deeper,  and  increased  so  much  in  their  di- 
mensions, that  at  last  they  entirely  penetrated  the 
crust.  Immediately  the  whole  crust  split  in  pieces, 
and  fell  into  the  abyss  of  waters  which  it  had 
formerly  surrounded.     This  wonderful  event  was 

y  Thit  work  wu  fint  pobliihed  in  1680,  in  the  Latin  ko^oage.  It 
WM  aftcrwar^t  translated*  by  the  author,  and  publi^94  ^  ^^^  parts,  ia 
4toi  in  1683,  and  1690. 
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the  universal  Deluge.  These  masses  of  indurate4 
earthy  and  oily  matter,  in  fisdling  into  the  abyss^ 
carried  along  with  them  vast  quantities  of  ?iir,  by 
the  force  of  which  they  dashed  against  each  other, 
accumulated^  and  divided  in  so  irregular  a  man- 
ner, that  great  cavities,  filled  with  air,  were  left  be- 
tween them.  The  waters  gradually  opened  pas- 
sages into  these  cavities,  and  in  proportion  as  the 
cavities  were  filled  with  water,  parts  of  the  crust 
began  to  discover  themselves  in  the  most  elevated 
places.  At  last  the  waters  appeared  no  where 
but  in  those  extensive  valleys  which  contain  the 
ocean.  Thus  our  ocean  is  a  part  of  the  ancient 
abyss;  the  rest  of  it  remains  in  the  internal  cavi- 
ties, with  which  the  sea  has  still  a  communication. 
Islands  and  rocks  are  the  small  fragments,  and 
continents  the  large  masses  of  the  antediluvian 
crust.  And  as  the  rupture  and  fall  of  the  mass 
were  sudden  and  confused,  the  present  surface  of 
the  earth  is  fiill  of  corresponding  confusion  an4 
in-egularity.' 

This  "  elegant  romance"  of  Burnet  was  suc-r 
ceeded  by  tne  work  of  his  countryman,  Mr, 
Woodward,  who,  in  1695,  published  Essays  to^ 
wards  a  Natural  History  of  the  Earthy  and  ter- 
restrial bodies.  Though  he  possessed  much  more 
knowledge  of  minerals  than  his  predecessor,  and 
on  this  account  had  greatly  the  advantage  of  him, 
he  produced  a  work  tar  less  ingenious  and  interest- 
ing. He  also  proceeded  on  the  supposition  of  the 
Mosaic  history  being  true,  and  ascribed  the  pre- 
sent aspect  ot  our  globe  to  the  influence  of  the 
general  deluge.  He  supposed  that  all  the  sub- 
stances of  which  the  earth  is  composed  were 
once  in  a  state  of  solution;  that  this  solution  took 
place  at  the  flood ;  that  on  the  gradual  retiring  Qt 
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the  waters  the  various  substances  held  hi  solution^ 
or  suspended  in  them,  subsided  in  distinct  strata, 
according  to  their  specific  gravities ;  and  that  these 
are  arranged  horizontally,  one  over  the  other,  like 
the  coats  of  an  onion^  As  this  theory  was  soon 
found  to  contradict  some  of  the  plainest  and  most 
unquestionable  facts  which  geologists  observed,  it 
has  had  few  admirers,  and  its  remtation  has  been 
usualiy  considered  as  obvious  and  easy. 

In  1696  Mr.  William  Whiston,  a  man  of 
uncommon  acuteness,  and  of  still  greater  learnings 
published  a  Nezv  Theory  of  the  Earth,  from  its 
original  to  the  consummation  of  all  things.  He 
supposed  the  earth,  in  the  beginning,  to  be  an 
uninhabitable  Comet,  subject  to  such  alternate  ex-' 
Iremes  of  heat  and  cold,  that  its  matter,  being 
sometimes  liquefied,  and  sometimes  frozen,  was  in 
the  form  of  a  chaos,  or  an  abyss  surrounded  with 
litter  darkness.  This  chaos  was  the  atmosphere 
of  the  comet,  composed  of  heterogeneous  mate- 
rials, having  its  centre  occupied  With  a  globular^ 
hot,  solid  nucleus,  of  about  two  thousand  leagues 
diameter.  Such  was  the  condition  of  the  earth 
before  the  period  described  by  Moses  as  the  time 
of  creation.  The  first  day  of  the  creation  every 
material  in  this  rude  mass  began  to  be  arranged 
according  to  its  specific  gravity.  The  heavy  fluids 
sunk  down,  and  left  to  the  earthy,  watery,  and 
aerial  substances,  the  superior  regions.  Round 
the  solid  nucleus  is  placed  the  heavy  fluid,  which 
descended  first,  ana  formed  the  great  abyss  upon 
which  the  earth  floats,  as  a  cork  upon  quicksilver- 
The  great  abyss  is  formed  of  two  concentric  cir- 
cles; the  interior  being  the  heavy  fluid,  and  the 
superior  water;  upon  which  last,  the  earth,  or  the 
crust  we  inhabit,  is  immediately  formed.  So  that, 
according  to  this  theorist,  the  globe  is  composed 
of  a  number  of  coats  or  shells,  one  within  the 
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other,  of  different  materials,  and  of  different  den*- 
slties.  The  air,  the  lightest  substance  of  alj,  sur- 
rounds the  outer  coat,  and  the  rays  of  the  sun, 
making  their  way  through  the  atmosphere,  pro- 
duced the  light  which  Moses  tells  us  first  obeyed 
the  divine  command*  The  hills  and  valleys  are 
formed  by  the  mass  of  which  they  consist  pressing 
with  greater  or  less  weight  upon  the  outer  coat  of 
the  earth ;  those  parts  which  are  heaviest  sinking 
lowest  into  the  subjacent  fluid,  and  making  valleys, 
and  those  which  are  lightest,  rising  higher  and 
forming  mountains. 

Such  Mr.  Whiston  supposed  to  be  the  state  of 
the  globe  we  inhabit  before  the  Deluge.  Owing 
to  the  superior  heat^  at  that  time>  of  the  central 
parts,  which  have  been  ever  since  cooling,  the 
earth  was  more  fruitful  and  populous  anterior  to 
that  event  than  since.  The  greater  vigour  of 
the  genial  principle  was  more  friendly  to  animal 
and  vegetable  life.  But  as  all  the  advantages  of 
plenty  and  longevity  which  this  circumstance  pro- 
duced, were  productive  only  of  moral  evil,  it  pleased 
God  to  testify  his  displeasure  against  sin,  by  bring- 
ing a  flood  upon  a  guilty  world.  The  flood  was 
produced,  as  this  theorist  supposed,  in  the  follow* 
ing  manner.  A  Comet ^  descending  in  the  plane 
of^  the  ecliptic  to  its  perihelion,  made  a  near  ap- 
proach to  the  earth.  The  approximation  of  so 
large  a  body,  •raised  such  a  strong  tide,  and  pro- 
duced such  powerful  commotion  in  the  abyss  con- 
cealed under  the  external  crust,  that  the  latter  was 
broken,  and  the  waters  which  had  been  before 
pent  up,  burst  forth  with  great  violence,  and  were 
the  principal  means  of  producing  the  deluge.  In 
aid.  of  this,  he  had  recourse  to  another  supposition, 
which  was,  that  the  comet,  while  it  passed  so  near, 
the  earth  as  to  produce  these  effects  by  the  force 
gf  attraction,  also  involved  our  globe  in  its  atmos* 
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J>Vietfe  %ncl  tail  for  a  considerable  time,  and  depcH 
^ted  vast  quantities  of  vapours  on  its  surface^ 
which  produced  violent  and  long  continued  rains; 
and,  finally,  that  this  vast  body  of  waters  was  re- 
taoved  by  a  mighty  wind,  which  dried  up  a  lafge 
portion,  and  forced  the  rest  into  the  abyss  fi-oni 
which  it  had  been  drawn,  leaving  only  enough 
to  form  Ae  ocean  and  rivers  which  we  now  be* 
feold. 

Th^  &nciful  artd  untenable  theories  '^hich  have 
been  briefly  stated,  served  little  other  purpose  than 
to  amuse  the  curious,  and  excite  to  new,  and,  for 
the  most  part,  unsuccessful  modes  of  speculation  on 
this  interesting  branch  of  natural  history.  Ac^ 
cordingly,  the  eighteenth  century  has  teemed  with 
plans,  almost  numberless,  for  solving  the  pheno- 
mena, and  elucidatingthe  internal  structure  and 
history  of  the  earth.  These  plans,  Xo  say  nothing 
of  the  impious  nature  and  tendency  of  some  of 
thero,  have,  generally,  father  resembled  philoso- 
phical dteams,  than  the  conceptions  of  waking 
and  sober  reason.  Their  authors,  in  forming 
them,  have  been  too  often  guided  by  imagination 
more  than  judgment ;  and  have  laboured  rather  to 
support  a  ravourite  hypothesis,  than  to  consult  the 
voice  of  authentic  history,  or  patiently  to  examine 
the  materials  and  structure  of  the  fabric  which 
they  undertook  to  tiescribe.  It  may  not  be  im- 
proper to  take  a  brief  review  of  some  of  the  more 
conspicuous,  amons^  the  great  number,  which,  at 
different  periods  ot  the  century  under  considera- 
tion, and  in  different  parts  of  the  world,  have  been 
received  by  philosophers. 

At  an  early  period  of  the  century,  the  celebrated 
John  Hutch ikson,  whose  principles  of  philoso- 
phy were  mentioned  in  a  former  chapter,  formed  a 
theory  of  the  earth,  which  he  professed  to  deriva 
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from  Scripture/  Jie  supposed  that  when  the  earth 
yras  first  created,  the  terrestrial  matter  was  entirely 
dissolved  in  the  aqueous,  forming  a  thick,  muddy, 
chaotic  n^ass;  that  the  figure  of  this  masf  wa^ 
spherical,  and  qn  th^  outside  of  this  sphere  lay  9 
body  of  gross  dark  air ;  that  within  the  sphere  of 
earth  and  water  was  an  immense  cavity,  called  by 
Mpses  the  deep;  that  this  internal  cavity  was  filled 
with  air  of  a  kind  similar  to  that  on  the  outside  \ 
that  on  the  creation  of  light  the  internal  air  re- 
ceived elasticity  sufficient  to  force  its  way  through 
the  external  covering;  that  immediately  on  this, 
the  water  descended,  filled  up  the  voidi  and  left 
the  earth  in  a  form  similar  to  that  which  it  bears 
at  present;  that  when  it  pleased  God  to  destroy 
mankind  by  a  flood,  he  caused,  by  his  own  mira- 
culous agency,  such  a  pressure  of  the  atmosphere 
on  the  surface  of  the  earth,  that  a  large  portion 
of  it  was  forced  into  the  internal  cavity  which  it 
had  formerly  occupied,  and  e^^pelled  the  watera 
from  thence  with  great  violence,  spreading  them 
over  the  surface ;  that  the  shell  of  the  earth  was, 
by  this  means,  utterly  dissolved,  and  reduced  to 
its  originc^l  state  of  fluidity;  and  that,  after  the 
divine  purposes  w^re  answered  by  the  deluge,  the 
globe,  by  a  process  similar  to  that  which  at  first 
took  place,  was  restored  to  the  form  which  it  now 
bears. 

In  the  year  1740  the  Abbe  Mono,  of  Italv, 
published  a  theory  of  the  earth,  which  he  chiefly 
derived  from  the  works  of  Ray,  of  the  preceding 
century.  He  supposed  that  the  surface  of  the 
earth,  as  we  now  behold  it,  and  especially  the 
mountainous  parts,  arose,  originally,  from  the  bot- 
tom of  the  ocean.     At  first,  according  to  him, 

«  Thif  theory  was  enlarged  and  commented  apon  by  Mr.  Catcot,  a  fol^ 
lorwcr  of  HvTCBXiiaoify  who,  in  17689  jmbliiboi  a  ▼olome  on  the  tnbjccc* 
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fiiese  mountains  contained  neither  strafa  of  shelfe^ 
nor  anjr  organized. fo^ is ^  but  by  means  of  sub- 
iCTfanean  conflagrations,  earthquakes,  alid  yo]ca^ 
noes,  these  substances  T<rere  thrbwn  up,  in  con-i 
lused  heaps,  after  which  they  successively  subsided 
according  to  their  different  specific  gravities,  find 
thereby  necessarily  disposed  themselves  in  differeFff 
strata.     He  also  maintained  that  these  submarine 
craptioDS,  while  they  threw  up  huge  and  iffegulsr 
masses  of  matter,  also  ingblphed  marine  plants 
and  animals  of  every  Icind,  which  subsided  in  lik^ 
manner,  and  thus  £drmed  new  mountainsy  and  liet^ 
licds  of  sitones,  sand,  metals,  and  other  tnirterals, 
intermingled  with  the  remains  of  vegetable  atld 
animal  bodies,  all  Which  renyained  under  tfie  sesi 
an  some  new  agitation  threw  them  above  its  sur- 
Ace.    He  supposed  that  the  waters  by  whidi  the 
earth  was  originally  overflown  subsided  by  de- 
.grees,  the  dry  land  first  appearing  in  places  adja- 
cent to  that  where  the  first  man  and  animals  Were 
placed  at  the  creation;  that  the  land  extended  it- 
self gradually,  a  considerable  time  elapsing  before 
the  waters  had  returned  into  their  proper  bed, 
during  which  time  the  shell-fish,  multiplying  irf 
great  abundance,  were  universally  distributed  by 
the  waters  of  the  sea;  and  that  when  the  bottom 
of  the  ocean  was  raised  up  by  the  earthquakes 
that  accompanied  the  deluge,  and  formed  the 
motintairis,  whole  beds  of  such  shells  were  thrown 
tip,  and  distributed  as  we  now  behold  them. 

About  the  year  1744  M.  Le  Cat,  a  philoso* 
pher  of  France,  proposed  a  theory  of  the  earth 
atffering  firom  all  which  had  preceded  it.  Ac- 
cording to  him,  in  the  beginning,  the  substance 
whence  metals,  stones,  earths^  and  other  mineral 
bodies  were  to  be  formed,  was  a  soft  mass,  con- 
sisting of  a  kind  of  mud.  The  earth  wa«  a  globe, 
or  regular  spheroid,  and  its  surface  was  uniform 


16*  Katw^d  History. 

and  free  from  hills  and  valleys.  The  sun  and 
moon  were  afterwards  created.  The  fluid  which 
covered  the  mud  became  agitated  by  the  flux  and 
reflux,  to  which  it  was  subjected  by  attraction,  and 
the  mud  was  variously  and  violently  moved.  This 
agitation  increasing,  part  of  the  mud  became  ex- 
posed, and  dried.  Continents  were  thus  formed. 
The  materials  of  the  earth  being  compact  and 
solid,  the  sea  continually  excavated  its  bed;  and 
from  the  continual  retreat  of  the  sea,  and  the  ex- 
cavation of  the  earth,  this  ^lobe  is  doomed  to  be 
at  last  so  perfectly  undermmed  as  to  produce  a 
confluence  of  the  sea  from  hemisphere  to  hemis^ 
phere.  The  earth  becoming  thus  hollow,  and  its 
shell  being  gradually  extenuated,  will,  at  length, 
fall  to  pieces;  a  new  chaos  will  be  formed;  the 
fabric  will  be  aeain  revived,  as  at  first;  and  a  pe- 
riodical dissolution  and  renovation  will  take  place. 
• — Le  Cat  professed  to  believe  the  sacred  scrip- 
tures, and  discovered  an  anxious  desire  to  show 
that  his  theory  was  consistent  with  them;  but  the 
best  judges  among  his  contemporaries,  and  since 
that  period,  have  pronounced  it  equally  inconsistent 
with  the  structure  and  phenomena  pf  our  globe, 
and  with  the  Mosaic  history, 

About  the  year  1750  appeared  the  Tdliamed  of 
M.  Maillet,  a  French  writer  of  some  note.  He 
taught,  that  the  earth  was  once  wholly  covered 
with  water,  which,  by  means  of  strong  currents, 
raised  in  its  bosom  all  those  mountains  which  dif-. 
ferent  countries  bear  on  their  surface;  that  this 
water  has  been  ever  since  gradually  diminishing, 
and  will  continue  to  diminish  until  it  shall  be  quite 
absorbed;  that  our  globe,  being  then  set  on  fire, 
will  become  a  sun,  and  have  various  planets  re- 
volving in  its  vortex,  till  it«  igneous  particles  beinj^ 
consumed,  it  will  be  extinguished;  that  then  it; 
will  roU  through  the  imm?qsity  of  space^  withPMt 
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wiy  regular  motion,  till  it  is  again  covered  with 
wateiy  particles,  collected  from  other  planets, 
when  it  will  fix  in  the  vortex  of  a  new  sun,  and 
again  go  through  the  same  course  of  motions  and 
changes,  being  supplied  with  fresh  inhabitants,  re* 
sembling  those  by  which  it  is  tenanted  at  present ; 
that  the  earth  has  probably  been  undergoing  revo^ 
lutions  of  this  kind  from  all  eternity;  and  will  con- 
tinue to  go  through  a  succes^on  of  them  without 
end, — This  atheistical  and  absurd  theory,  if  it  de- 
serve the  name,  not  more  hostile  to  revelation  than 
to  all  sound  philosophy,  seems  to  have  gained  but 
few  adherents,  and  but  little  celebrity. 

After  M.  Maxllet,  his  countryman,  the  Count 
De  Buffon,  formed  a  new  theory  of  the  earth, 
which  has  been  much  celebrated,  and,  notwithr 
standing  its  inconsistency  with  revelation,  and  the 
visionary  absurdities  which  .it  involves,  has  gained 
many  advocates  and  admirers. — According  to  this 
ingenious  theorist,  a  comet  falling  into  the  body 
of  the  sun  with  great  force,  struck  ftDm  its  surface 
a  large  mass  of  liquid  fire.    The  comet  commu- 
nicated to  this  fragment  thus  driven  off  from  the 
sun,  a  violent  impulsive  force,  which  it  still  retains. 
This  fragment  forms  the  globe  we  inhabit.     It 
assumed  its  present  figure  when  in  a  fluid  state. 
As  the  heated  mass  gradually  cooled,  the  vapours 
which  surrounded  it  condensed,  fell  down  in  the 
form  of  water  upon  the  surface,  depositing  at  the 
same  time  a  slimy  substance,  mixed  with  sulphur 
and  salts,  part  of  which  was  carried  by  the  waters 
into  the  perpendicular  fissures  of  the  strata,  and 
produced  metals;  the  rest  remaining  on  the  surface, 
and  giving  rise  to  vegetable  mould,  with  more 
9r  less  of  animal  and  vegetable  particles.     Thus 
the  interior  parts  of  the  globe  were  originally  com- 
posed of  vitrified  matter,  and  they  continue  so  at 
present.    Above  those  were  placed  those  bodies 
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which  the  fire  had  reduced  to  the  smallest  parti-- 
des^  as  sands,  which  are  only  portions  of  glass, 
and  above  these  pumice  stones,  and  the  dross  of 
melted  matter,  which  gave  rise  to  different  clays. 
The  whole  was  covered  with  water  to  the  depth 
of  five  hundred,  or  six  hundred  feet.  This  water 
deposited  a  stratum  of  mud,  mixed  with  aU  those 
materials  which  are  capable  ^  being  subltnied  or 
exhaled  by  (ire,  and 'the  air  was  formed  of  the 
most  subtle  vapours,  which,  from  their  levity,  rose 
above  the  waters. 

Such  was  the  condition  of  the  earth,  as  BupFoir 
supposes,  when  the  tides,  the  winds,  and  the  heat 
of  the  sun  began  to  introduce  changes  on  its  sur- 
fece.    Tlie  diurnal  motion  of  the  earth,  and  that 
ef  the  tides,  elevated  the  waters  in  the  equatorial 
regions,  and  necessarily  transported  thither  great 
<)oantities  of  slime,  cky,  and  sand ;  and  by  thusr 
elevating  these  parts  of  the  earth,  sunk  those  und^r 
the  poles  about  two  leagues.    The  great  inequa- 
fities  of  the  globe  took  place  when  it  assumed  its; 
form  and  consistence ;  swellings  and  blisters  arts*' 
ing,  as  in  the"  case  of  a  bk)ck  of  glass  or  melted 
matter.    In  the  act  of  cooKng  it  became  fur- 
rowed, and  variously  irregular.     The  vitrescent 
matter  of  which  the  rock  of  the  globe  is  com-' 
posed,  and  all  the  nuclei  of  mountains  were  pro- 
duced by  the  primitive  fire.    The  waters  have  only  ^ 
formed  the  accessory  strata,  which  surround  the 
nuclei  horizontally,  and  in  which  are  the  relics  of 
shells,  and  other  productions  of'the  ocean.     The 
whole  surface  of  the  earth,  therefore,  as  we  now 
behold  it,  was,  at  a  period  long  subsequent  to  its 
separation  from  the  sun,  covered  by  an  ocean ;  and 
the  waters  forming  this  ocean  probably  remained 
for  a  succession  of  ages  on  what  are  now  inhabited 
continents.     Hence  the  remains  of  marine  plants 
and  animals  to  be  found  in  almost  every  part  of 
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(he  globe,  on  or  near  its  surface.    M.  Buffoh 
supposes,  further,  that  since  the  period  when  the 
prunirive  waters  encircled  the  earth,  there  have 
been   repeated   partial   inundations,  in  dififerent 
places,  and  in  others  instances  of  land,  formerly 
covered  with  the  ocean,  being  elevated  above  it, 
and  becoming  inhabitable ;  and  similar  events,  he 
seeros  to  suppose,  may  in  future  occur.     Accord- 
ing to  him,  also,  the  earth,  for  many  ages,  too  in- 
tenseJy  heated  to  admit  the  existence  of  animal 
li^  on  its  surface,  first  acquired  at  the  poles  a  more 
genial  temperature.    There,  consequently,  must 
we  look  for  the  first  abodes  of  man.    To  Green* 
land  or  Iceland y  to  Spitzenbergen  or  Nova-Zembla^ 
we  must  have  recourse  for  the  verdant  bowers  of 
Eden.    And,  finally,  he  contends,  that  all  the  other 
planets  belonging  to  our'^system  were  stricken  off 
from  the  sun  m  the  same  manner  with  that  which 
we  inhabit,  and  have  probably  undergone  similar 
changes,  so  for  as  their  respective  circnmstances 
admitted. 

Such  are  the  outlines  of  a  theorv  bold  and  plau^ 
(ible,  as  might  have  been  expecteo  firom  the  mind 
of  its  author,  but  unsubstantial  and  deceptive.  Its 
manifest  object  is  to  exclude  the  agency  of  a  Di« 
vine  Architect,  and  to  represent  a  world  begun 
and  perfected  merely  by  the  operation  of  natural^ 
undesigning  causes.  That  it  cannot  be  reconciled 
with  the  sacred,  history,  will  appear  evident  on 
the  slightest  inspection;  and  that  it  involves  the 
^ossest  philosophical  absurdities  has  been  clearly 
^liown  by  succeeding  geologists.  It  was  em- 
braced, however,  by  m.  Bailly,  of  France,  by 
the  celebrated  Hollman,  of  Goettingen,  and 
'»thers;  and  continues  to  be  respected  and  adopted 
by  many  to  the  present  time. 

M.  De  Bufpon's  theory  was  warmly  opposed, 
voon  after  its  publication,  by  RaspEi  a  geologist  of 
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Germany.*  He  also  opposed  the  theory  oi  Motld> 
before  mentioned,  though  he  considered  it  as  ap- 
proaching much  nearer  the  truth  than  the  inge- 
nious fable  of  the  French  naturalist.  He  insisted, 
that  the  opinion  of  continents  and  mountains  hav- 
ing been  tnrown  up  from  the  bottom  of  the  ocean, 
solely  by  submarine  conflagrations  and  volcanoes^ 
was  abundantly  refuted  by  close  observation.  He 
contended,  likewise,  that  in  veins  of  sand,  marble, 
chalk,  and  slate,^  Ithere  are  found  no  indications  of 
a  burning  soil,  but  rather  of  a  sediment  disposed 
by  the  agitation  of  the  sea.  Accordingly,  he 
maintained,  that  the  strata  of  which  the  shell  or 
surface  of  the  earth  is  composed,  were  originally 
formed  at  the  bottom  of  the  sea,  by  the  constant 
agitation  of  the  waters,  and  the  continual  produc- 
tion of  plants  and  shells;  that  the  subterraneous 
explosions  and  earthquakes,  breaking  through  the 
bottom  of  the  sea,  not  only  formed  banks,  hills, 
and  submarine  mountains,  of  its  broken  parts,  but 
also  frequently  raised  up  such  large  portions  of  the 
bed  of  the  ocean,  with  its  incumbent  strata,  as  to 
form  islands  and  dry  mountains.  At  some  times^ 
as  he  supposed,  the  presence  of  so  large  a  body 
of  water  caused  it  to  break  through  the  cavities 
made  by  previous  eruptions,  and,  at  other  times 
the  violence  of  the  subterraneous  explosions  was 
so  great  as  to  remove  mountains  from  one  place  to 
another;  while  the  heat  of  the  internal  fires  caus- 
ing these  explosions  was  so  intense  as  to  melt,  cal-* 
cine,  or  vitrify  all  adjacent  substances. 

In  1773  Dr.  William  Worthington,  of  Great- 
Britain,  published  a  theory,'  in  which  great  learn- 
ing and  piety,  and  a  considerable  share  of  inge- 
nuity are   combined.     He  maintained  that  the 

h  S^imem  HhtoM  Nsimralu  GMi  TtrrafiuiL^^Ail$9ri  RUDOLPBO  EaiCO 
Raipe,  8vt».  Leipsic,  1763. 
s  Stri^tun  T6€9ry  ff  tii  Ji^riif  8t^  177^. 
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earth,  in  its  primitive  state,  was  plain  and  uni- 
form; that  all  mountains,  and  every  thing  irregular 
^nd  rugged  in  the  surface  of  it,  are  the  result  of 
the  curse  pronounced  on  the  ground  after  the  fallj 
that  the  melancholy  lapse  of  our  first  parents  was 
immediately  followed  by  earthquakes,  and  every 
species  of  convulsion,  which  produced  these  dread- 
ful eiFects  in  the  surface  or  our  earth ;  that  the 
antediJuvian  earth  greatly  abounded  with  water, 
jnuch  more  than  at  present,  and  that  the  greatest 
quantity  of  it  was  collected  about  the  poles;  that 
at  first  the  poles  of  the  earth  were  erect,  and  at 
right  angles  with  the  plane  of  the  equator;  that 
the  centre  of  the  earth  was  then  the  centre  of 
gravity;  that  the  deluge  was  produced  by  the  cen- 
tre of  gravity  being  removed  twenty-three  degrees 
and  an  half  nearer  to  one  of  the  poles,  which  led 
to  a  corresponding  deviation  of  the  poles  front 
their  former  position,  and  thus  threw  the  great 
body  of  water  accumulated  round  them  on  those 
parts  of  the  earth  where  little  had  existed  before, 
and  by  these  means  drowned  them.  This  event, 
he  supposed,  increased  the  irregularity  of  the  earth'* 
surface,  and  produced  many  of  those  phenomena,, 
which  so  plainly  establish  the  reality  or  the  general 
de/uge. 

Another  British  theorist,  of  still  more  celebrated 
name,  published  a  new  system  of  geology  in  1778. 
Tliis  was  Mr.  Whitehurst,  a  gentleman  of  re- 
spectabJe  talents  and  information,  and  whose  the- 
ory has  attracted  considerable  attention.''  Mr. 
Whitehurst  supposes,  that  not  only  this  globe, 
but  the  whole  of  the  planetary  system  was  once  in 
a  state  of  fluidity,  and  that  the  earth  acquired  \i% 
oblate  spheroidical  form  by  revolving  round  its  axis 
in  that  state.     In  this  fluid  state,  the  component 

d  4m  Tmqmry  imU  tit  Origimal  State  and  ftrm^m  »f  ^'  Mvt^t  ^C.  hj 
JOBM  WniTfllVfttT,  F,  ^  S.  J778. 
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parts  of  the  earth  were  suspended  in  one  getieral 
undivided  mass, "  without  form  and  void.'*  These 
parts  were  endued  with  a  variety  of  principles  or 
Jaws  of  elective  attractions,  though  equally  and 
universally  governed  by  the  same  law  of  gravita* 
tion.  They  were  heterogeneous;  and  by  their 
attraction  progressively  formed  a  habitable  world. 
As  the  component  parts  of  the  chaos  successively 
separated,  the  sea  universally  prevailed  over  the 
earth;  and  this  would  have  continued  to  be  the 
case  had  it  not  been  for  the  sun  and  moon,  which 
were  coeval  with  the  earth,  and  by  their  attractive 
influence  interfered  with  the  regular  subsiding  of 
the  solid  matter,  which  was  going  on.  As  the 
separation  of  the  solids  and  fluids  increased,  the 
former  were  moved  from  place  to  place,  without 
regularity;  and  hence  the  sea  became  unequally 
deep.  These  inequalities  daily  becoming  greater, 
in  process  of  time  dry  land  was  formed,  and  di- 
vided the  sea;  islands  gradually  appeared,  like 
$and  banks  above  the  water,  and  at  length  be- 
came firm,  dry,  and  fit  for  the  reception  of  the 
animal  and  vegetable  kingdoms.  He  supposed 
that  mountains  and  continents  were  not  primary 
productions  of  nature,  but  of  a  very  distant  period 
from  the  creation;  that  they  are  the  effects  of  sub- 
terranean fires  and  commotions,  and  were  produced 
when  the  strata  of  the  earth  had  acquired  their 
greatest  degree  of  firmness  and  cohesion,  and  when 
the  testaceous  matter  had  assumed  a  stony  hard- 
ness. And,  finally,  that  the  vtarine  shells  found 
in  various  places,  on  and  below  the  surface  of  the 
earth,  were,  for  the  most  part,  generated,  lived, 
and  died  in  the  places  in  which  they  are  founds 
that  they  were  not  brought  from  distant  regions  as 
some  have  supposed ;  and,  consequently,  that  these 
beds  of  shells,  &c.  were  originally  the  bottom  of 
&e  oceanr 
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Two  or  three  years  after  the  appearance  of  Mr. 
^VnirEHURST's  publication,  M.  De  Luc,  of  Ge- 
neva, dissatisfied  with  all  the  numerous  theories 
which  had  been  proposed,  offered  another,  which 
lias  occupied  considerable  attention  in  the  scien* 
tific  world/  He  supposes  that  the  ocean  once 
covered  our  continents;  that  the  bottom  of  the  old 
ocean  was  fiill  of  mountains,  which  neither  the 
'waters,  nor  any  other  cause  known  to  us,  formed, 
^nd  which  he  therefore  calls  primordial.  These 
mountains  rose  above  the  surface  of  the  waters, 
and  formed  islands.  These  islands,  and  the  anv 
cient  continents,  were  fruitful  and  well  peopled, 
and  the  ancient  sea  had  tides,  currents,  and  tem- 
pests, as  the  present  ocean.  These  powers  acting 
upon  the  soft  matters  which  are  known  to  have 
formed  the  bottom  of  the  ancient  ocean,  produced 
accumulations  of  calcareous  substances,  which,  ia 
process  of  time,  became  more  or  less  mixed  with 
marine  bodies.  The  rivers,  in  the  mean  while, 
carried  from  the  land  into  the  sea  scattered  re- 
mains of  animal  and  vegetable  productions;  the 
sea  itself  washed  them  from  its  coasts  into  its  bo* 
€om;  and  these  materials,  transported  by  currents, 
became  a  secondary  soil  upon  its  primordial  bot- 
tom. Fires  and  elastic  fluids,  formed  by  fermen- 
tations,  made  various  openings  in  the  bottom  of 
the  ocean,  whence  proceeded  torrents  of  liquid 
substances  and  lava,  which  gave  rise  to  the  vol- 
canic mountains  observable  on  the  surface  of  our 
continents.  The  continents  which  existed  in  a 
state  of  population  and  fertility,  while  the  sea  co- 
vered those  which  we  now  inhabit,  though  they 
did  not  form  a  solid  mass,  but  were,  properly 

c  LiUra  Pkysiquet^  cf  MmtsUs^  tmr  rHuUtrt  it  U  Ttem^  et  de  VHmitmt^ 
§u,  by  J.  A.  Dc  Luc,  S^o.  5  torn.  1 78a  This  theory,  as  to  its  principai 
— tlincs,  waa  first  suggested  by  Mr.  Edwaed  Kimo;  bat  waa  afittrwanto 


172  Natural  History. 

speaking,  vaults,  which  covered  immense  caverns, 
maintained  their  elevation  above  the  level  of  the 
ocean  by  the  strength  of  their  pillars,  which,  being 
of  primordial  matter,  were  solid  and  stable.  But 
the  changes  which  the  subterranean  fires  produced 
at  the  bottom  of  the  ancient  sea,  opened  passages 
for  its  waters  into  the  interior  of  the  earth ;  the 
fermentation  produced  by  this  irruption  shook  the 
pillars  of  the  primitive  earth,  which,  sinking  into 
its  caverns,  the  old  continents  disappeared,  and 
their  surface  descending  below  the  level  of  the 
Waters,  a  general  inundation  ensued.  This  was 
Ihe  general  deluge.  The  sea  now  covered  all  the 
globe,  except  the  islands  of  its  ancient  bottom, 
which  increased  in  number  and  magnitude,  until 
the  weight  of  the  water  added  to  that  of  the  su- 
perior vaults,  crushed  the  inferior  ones,  and  deep- 
ened more  and  more  the  new  bed  of  the  ocean; 
so  that,  at  last,  by  a  motion  rapid,  but  not  violent, 
all  the  waters  retired  from  their  former  bed,  and 
left  our  continents  dry.  Secondary  mountains,  and 
other  irregularities  were  afterwards  formed  by  vol- 
canic commotions,  and  maritime  currents  and  con- 
vulsions. 

This  learned  and  ingenious  theorist  professes  a 
firm  belief  in  revelation,  and  insists  tnat  all  the 
principal  lines  in  the  Mosaic  history  are  confirmed, 
and  none  of  them  contradicted  by  the  most  atten-> 
live  survey  of  the  globe.  It  may  well  be  ques- 
tioned, however,  whether  some  parts  of  his  theory 
can  be  reconciled  with  the  sacred  records;  and  they 
are  precisely  those  parts  which  it  is  most  difficult 
to  reconcile  with  reason  and  sound  philosophy. 

Next  to  the  theory  of  M.  De  Luc  appears  that 
of  Mr.  MiLN,  of  Great-Britain,  which,  though  less 
celebrated,  is  by  no  means  unworthy  of  notice/ 

/  A  Ceuru  •/  fbytifThe9l9gicat  Leciuru  m  ihi  Siait  of  tht  WorU^  Jrm^ 
fb0  CrtatiM  h  tbt  Dtlngit  hj  Robbkt  MilWi  A.  M*    8to.  1784. 


Natural  History.  1 7  S 

Th\s  gentleman  declares  himself  a  warm  friend  to 
revelation,  and  professes  to  have  formed  a  system 
in  strict  conformity  with  the  sacred  history.  In 
some  respects  he  agrees  with  Mr.  Whitehurst; 
in  others,  he  adopts  the  opinions  of  M.  De  Luc; 
while,  with  regard  to  a  third  class  of  his  doctrines, 
he  claims  to  be  original.  He  supposes  that  the 
earth,  immediately  after  the  fall,  and  in  conse- 
quence of  the  divine  curse  pronounced  against  it, 
underwent  a  total  change,  by  means  of  the  ele- 
mentary fire  lodged,  at  that  time,  near  its  centre; 
and  that  hence  arose  the  irregularities  which  now 
appear  In  the  earth's  surface. 

The  theory  of  Miln  was  followed  by  that  of 
Dr.  James  Hutton,  of  Edinburgh,  which  has  been 
much  more  distinguished,  and  excited  incompa- 
rably more  attention.  Dr.  Hutton  thinks'  tnat 
all  our  rocks  and  strata  have  been  formed  by  sub- 
sidence under  the  waters  of  a  former  ocean,  from 
the  decay  of  a  former  earth,  carried  down  to  the 
sea  by  land  floods;  that  the  strata  at  the  bottom 
of  the  ocean  were  brought  into  fusion  by  subter- 
raneous fires,  and  consolidated  by  subsequent  con- 
gelation; that  these  strata  were  forced  up,  and 
made  to  form  isknds  and  continents  by  similar 
agency;  that  the  shells,  and  other  exuvia?  of  ani- 
mals, gradually  collected  and  incorporated  with 
these  strata,  make  about  a.  fourth  part  of  our  solid 
ground;  and  that  the  foregoing  operations,  viz. 
the  waste  of  old  land,  the  formation  of  new  under 
the  ocean,  and  the  elevation  of  the  strata  now  form- 
ing there,  into  future  dry  land,  are  a  progressive 
work  of  nature,  which  always  did,  and  always  will 
go  on,  forming  world  after  world  in  perpetual  suc- 

f  ThepTj  9f  tbe  Earth ;  or,  am  Inveitigation  9/  tbe  Ltntsi  oher^alle  in  the 
Cmmf^Hiom,  Dui^ution  and  Ratoratiom  •/  Land  upcn  tbe  Earthy  by  JaMKS 

HoTTOM,  M.  D.  F.  R.  S.  E.    This  memoir  u  contained  in  the  Trantof 
|^M#  0/  tbt  Xtyal  Smttj  •/  Edinbur^b,  vol.  I 


174  Natural  History. 

cession.  Consequently,  according  to  this  thcoty^ 
the  continents  which  we  now  inhabit  must,  in 
process  of  time,  be  worn  away  and  destroyed,  and 
others  be  forced  up  to  supply  jtheir  place.  The 
length  of  time  to  be  allowed  for  this  successive  de- 
struction and  reproduction.  Dr.  Hutton  supposes 
to  be  far  sweater  than  is  generally  imagined.  His 
system,  therefore,  is  to  be  arranged,  of  course, 
among  those  which  are  hostile  to  the  sacred  his- 
tory; and  the  best  judges  have  pronounced  it 
equally  hostile  to  the  principles  of  probability,  to 
the  results  of  the  ablest  observations  on  the  mineral 
kingdom,  and  to  the  dictates  of  rational  philo* 
sophy. 

*  It  has  been  suggested,  that  this  doctrine  of  the 
igniform  origin  of  our  globe  appears  to  be  drawn 
from  the  theory  of  M.  Buffon,  with  the  difference 
of  perpetually  renovating  powers,  having  no  deter- 
minate commencement,  instead  of  a  once  slowly 
forming,  and  now  gradually  decaying  principle. 
Dr.  Hutton,  indeed,  does  not  attribute  the  fusion 
of  terrestrial  substances  to  the  state  in  which  this 
planet  issued  from  the  sun,  but  to  subterraneous 
fires  and  furnaces,  coeval  with  it,  and  still  existing 
undiminished.* 

In  1790  appeared  a  new  theonr  of  the  earth,  by 
Mr.  John  Williams,  an  English  mineralogist,  of 
respectable  character,  which,  though  it  has  not 
acquired  much  celebrity,  is  entitled  to  a  transient 
notice  in  the  present  sketch.' 

Mr.  Williams  supposes,  that  the  superficial 
parts  of  the  earth  were  originally  mixed  with  wa- 
ter into  a  fluid  or  chaotic  mass.  All  the  regular 
strata  were  formed  by  the  flow  of  the  tides  succes- 
sively spreading  out  the  deposited  matters  on  a 

i  NaiMTol  Hufrj  y  On  Mmeral  Xmgimi  ^«  by  Joiif  VfuMUMH 
%  vols.  8to,  1790* 
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large  tiorizontal  plane.    The  granites,  and  other 
stones,  which  he  does  not  consider  as  stratified, 
subsided  when  the  water  was  in  some  degree  of 
rest,  as  at  the  highest  of  the  tides,  or  where  local 
obstructions    produced    stagnation.      When    the 
whole  surfece  was  in  a  fluid  state,  the  tides  neces- 
sarily rose  to  a  prodigious  height,  several  miles 
higher  than  the  tops  of  any  of  our  mountains. 
The   mountains  of  granite,  which  are  uniform 
throughout,  must  have  subsided  in  one  tide.    The 
tides  were  highest,  and  had  their  resting  places  on 
the  two  opposite  parts  of  the  globe,  which  are 
now  the  continents;  and  their  direction,  on  dif- 
ferent parts  of  the  globe,  was  such  as  we  now  find 
that  or  the  strata  to  be.     He  maintained,  further, 
that  the  interior  body  of  the  earth  was  formed  in  the 
same  manner,  prior  to  the  superficial  parts.    From 
various  causes  it  was  full  of  inequalities.     It  con« 
tained  much  water,  both  in  the  composition  of  the 
not  yet  consolidated  strata,  and  in  separate  cavities  ; 
so  that  when  the  superficial  strata  were  laid  between 
the  tides,  and  the  ocean  began  to  retreat  into  its 
present  bed,  the  weight  of  these  supetincumbent 
strata  forced  out  the  water  imprisoned  below  them. 
Xhese  strata  themselves,  as  yet  soft  and  flexible, 
were,  in  many  cases,  bent  and  broken;  cracks 
were  occasioned  by  their  contraction  in  drying, 
which  cracks  were  increased  by  the  inclination  of 
the  strata,  in  different  ways,  and  were  widest  at 
the  top;  and  the  whole  solid  matter  diminishing 
in  bulk,  as  it  became  dry,  high  tides  still  over- 
flowed it,  and  poured  extraneous  stony  matter  into 
the  fissures.     On  these  principles  he  explains  al) 
the  declivities,  ruptures,  mterruptions,  and  irregu- 
larities which  we  now  behold.    The  larger  grams 
and  fragments  found  in  the  composition  of  our 
rocks,  and  all  those  bodies  which  arc  of  a  similae 
structure^  and  not  crystallized^  were  once  in  dis- 
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tinct  strata,  though  not  now  to  be  found  ih  thstt 
state.  This  he  considers  as  one  of  the  many  evi- 
dences which  our  earth  every  where  affords  of  the 
general  deluge.  By  the  high  tides,  and  violent 
agitation  of  the  diluvian  waters,  the  primitive 
strata,  which  had  never  before  felt  any  rain,  were 
loosened,  torn  asunder,  and  ground  down  by  at- 
trition against  each  other,  and  all  the  superficial 
parts  of  the  earth  reduced  again  to  a  chaos.  When 
the  waters  began  to  abate,  the  larger  stony  par- 
ticles and  fragments  subsided  first,  and  formed 
the  compound  rocks,  and  beds  of  sand;  and  the 
finer  and  lighter  sediment  was  spread,  by  the  tides, 
into  strata  of  different  consistency. 

The  next  theory  entitled  to  notice  is  that  of  M. 
Delametherie,  of  France,  which,  has  been,  of 
late,  very  fashionable  in  that  country,  and  pro- 
duced considerable  discussion  among  naturalists/ 
He  supposes  that  the  external  crust  of  our  globe 
was  fornjed  in  the  bosom  of  the  waters,  from 
which  it  emerged  in  a  state  not  ver/  different  from 
its  present  appearance.  The  crust,  after  its  forma- 
tion, underwent  a  variety  of  small  alterations,  from 
local  causes.  The  waters  surpassed  the  highest 
mountains;  in  other  words,  they  were  at  least 
three  thousand  toises  above  their  present  level. 
All  mountains,  vallies  and  plains,  were  formed  by 
crystallization  amidst  the  waters.  The  materials 
which  formed  them  were  truly  dissolved ;  but,  as 
they  would  require  much  more  water  of  solution 
than  is  now  to  be  found,  it  is  evident  that  most 
of  the  waters  of  the  primitive  seas  have  disap- 
peared. These,  he  thinks,  have  chiefly  retreated 
mto  the  bowels  of  the  earth;  that  cavities  were 
formed  there  at  the  time  of  the  crystallization  of 

J  'theorie  de  la  Ttrre,  Sto.  5  torn.  Pvii.  I797.  Thii  large  work  OOf 
braces  much  ^trancoui  matter.  The  (burth  and  fifth  volumca  contain  th* 
aathor**  theory. 
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the  globe,  which  were  at  first  filled  with  elastic 
iiuids;  but  the  water  afterwards  finding  its  way 
into  them,  became  lodged  there;  that  some  ca- 
verns have  been  formed  by  subterraneous  fires; 
^ut  that  the  most  powerful  cause  of  them  has  been 
the  refrigeration  of  our  globe;  and  that,  though 
the  surface  of  the  earth  has  been  brought  to  its 
present  state  by  the  action  of  water,  it  may,  at 
the  first  moment  of  its  formation,  have  undergone 
a  very  great  degree  of  heat,  as  happens  to  a  comet 
passing  near  the  sun^ 

In  me  formation  of  this  theory,  M.  Delame- 
THERiE  discovered  considerable  ingenuity,  pnd 
great  learning.  He  can  scarcely,  however,  be 
called  an  original  writer.  Voight  had  held  the 
doctrine  of  me  aG|ueous  crystallization  of  strata 
before  him ;  and,  mdeed,  the  greater  part  of  his 
system  is  made  up  of  parts  collected  firom  difierent 
theorists.  This  is  generally  considered  as  one  of 
those  theories  which  are  hostile  to  revelation. 

Of  a  very  different  character  is  the  theory  of  Mn 
Howard,  a  British  geologist,  who,  about  the  same 
time,  published  his  opinions  on  this  subject.^  This 
gentleman  is  a  firm  believer  in  revelation,  and  hia 
theory  is  intended  to  be  perfectly  consistent  with 
the  sacred  history. 

He  supposes  that  the  elements  of  all  material 
substances  were  originally  in  a  confused  mass^ 
called  the  abyss,  without  motion  or  animation^ 
and  that  the  present  order  of  things  was  gradually, 
and  at  different  intervals,  drawn  from  it  by  means 
of  laws  impressed  by  the  power  of  the  Creator. 
The  earth,  of  which  we  now  behold  the  ruins,  was 
originally  constructed  with  its  poles  perpendicular 
to  the  equator;  the  centre  of  gravity  was  the  cen- 

i  Thmgkit  m  ihi  Sinuiure  tf  fht  GMe,  amdOu  Serifiurai  JTutwry  •/  tit 
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tre  o(  the  globe;  and  the  year  consisted  of  thre* 
hundred  and  sixty  days.  At  that  time,  the  irre- 
gularities of  the  earth's  surface  being  less  consider^^* 
able,  and  the  distribution  of  land  and  sea  being 
more  equal,  the  atmosphere  was  more  temperate 
and  salubrious,  and,  of  course,  the  life  of  man  was 
prolonged  greatly  beyond  its  present  limits.  The 
termination  of  this  "  golden  age'*  might  have  beetl 
effected  by  the  proximity  of  a  Cornet^  condensing' 
the  vapours  of  the  atmosphere,  and  attracting  the 
subterraneous  waters,  which,  bursting  through  the 
exterior  surface,  precipitated  indiscriminate  por- 
tions of  the  primitive  earth  into  the  cavities  below. 
The  more  perfect  consolidation  of  the  globe  in  the 
southern  hemisphere  changed  the  centre  of  gravity, 
which  produced  a  proportionate  deviation  from  the 
plan^  of  the  equator.  The  ocean  did  not,  at  once, 
however,  sink  to  its  present  level.  The  posterior 
accession  of  waters  from  seas  hitherto  inland,  may 
have  crushed  down  other  inferior  vaults,  and  finally- 
settled  its  lowest  degradations.  As  the  land  be- 
came thus  elevated  above  the  bed  of  the  ocean, 
the  cold  became  more  intense,  the  vicissitudes  of 
climate  were  more  severely  felt,  and  the  life  of 
man  suffered  a  proportionate  abbreviation. 

Mr.  Howard  was  succeeded  by  M.  P.  Ber- 
TRAND,  of  France,  who  next  proposed  a  theory, 
much  less  philosophical,  and  in  every  respect  un- 
worthy of  a  sober  mind.'  This  wild  and  impious 
theorist  contends,  that  water  was  the  original  sub- 
stance of  our  earth,  but  that  this  water,  before 
motion  and  heat  were  communicated  to  it,  was  a 
solid  mass  of  ice.  Such  was  the  condition  of  the 
globe  we  inhabit,  when  one  of  the  larger  order  of 
comets,  after  long  wandering  about,  finally  ended 
its  career,  and  fulfilled  its  destination  by  striking 

I  Ntmvtum  Frimifu  dt  Gttl<^U,  Par  P«  fiKftTftAUD,  &c.  8to.  Pans,  tj^ 
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this  frozen  mass,  breaking  it  in  pieces,  and  mixing 
its  own  materials  with  those  of  the  till  then  le- 
thargic body.     These  fragments  acquired  by  this 
impuJsion  a  common  projectile  motion,  in  the 
same  plane,  and  in  the  same  direction.    T\xt  light, 
lieat,  and  life  brought  by  this  energetic  comet, 
mixing  with  the  original  ice,  formed  new  combi- 
nations, afforded  causes  of  internal  motion,  and 
began,  by  these  means,  a  new  order  of  things, 
^Tirhich  M.  Bertrakd  calls  vital  and  organic  con- 
stitution, and  which  he  supposes  to  be  different  in 
every  planet,  since  the  density  is  diiferent.     The 
ice,   by  means  of  heat,  as  a  solvent,  being  re- 
duced to  primordial  matter,  all  ancient  combina- 
tions were  destroyed,  and  room  wasgiven  for  new 
combinations  'of  a  different  kind.    Tne  first  result 
of  this  regeneration  was  the  production  of  calca- 
reous earth,  from  which  species  every  other  kind 
of  earth  is  formed.     This  deposition  of  calcareous 
matter  being  equal  every  where,  produced  a  re- 
gular nucleus  in  our  globe,  equally  covered  with 
ivater,  and  free  from  valleys  and  mountains.     In 
this  situation,  according  to  our  theorist,  a  new 
comet  of  high  degree  approached  near  enough  to 
OUT  globe  to  influence  its  destinies;  by  the  force 
af  its  attraction  it  changed  and  slackened  both  the 
annual  and  diurnal  motions  of  the  planet,  displaced 
the  axis  and  the  equator,  altered  likewise  the 
points  at  which  the  spheroid  was  compressed  or 
elevated,  and  by  these  means  displacing  the  wa- 
ters, caused  the  emersion  of  the  first  continents. 
The  sur&ces  of  these  continents  became  unequal, 
from  the  change  of  level,  and  from  the  sudden  re- 
treat of  the  waters.     The  whole  mass,  however, 
was  yet  composed  of  calcareous  matter.    The  first 
action  of  atmospherical  powers,  and  of  solar  rays, 
occasioned  a  sudden  irruption  of  all  the  vital  forces, 
«o  long  su^nded  and  concentered.    In  this  ex- 
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plosion  of  life  every  particle  of  native  soil  wa* 
vivified,  and  numerous  races  of  vegetables  and 
animals  were  produced,  in  such  numbers  and  of 
such  sizes,  that  putrefaction  and  fermentation  en- 
sued.    Some  meteoric  phenomena  having  set  fire 
to  this  monstrous  heap  of  putrefied  bodies,  the 
horrid  conflagration  extended  every  where,  even 
tinder  the  sea,  and  was  the  cause  of  most  tre-* 
mendous  earthquakes,  which  broke  all  the  strata, 
which,  till  then,  had  been  horizontal,  and  threw 
them  in  every  direction.    The  ashes  of  this  almost 
universal  conflagration  being  the  most  saline  of 
the  then  existing  substances,  formed  a  lixivium, 
which,   filtering  through  the  interstices  of  the 
broken  strata,  produced  the  quartZy  and  other 
similar  substances  which   now   compose   them. 
Wherever  this  lixivial  and  quartzeous  flux  de- 
posed large  quantities  of  matter,   granite   i^as 
formed;  and  by  a  different  modification  of  the 
same  materials,  other  mineral  bodies  were  com-^ 
posed.    This  great  conflagration  occasioned  hoU 
lows  and  cavities  of  incalculable  dimensions,  which 
being  laid  open  by  some  violent  shock,  were  filled 
by  waters  of  the  ocean,  by  which  sudden  retreat 
of  the  watery  element,  large  portions  of  the  globe 
were  left  dry,  and  formed  new  continents,  while 
parts  of  the  old  continents  fell  into  hollows,  and 
disappeared.     Besides  our  earth,  which  has  un- 
dergone this  series  of  revolutions,  an  indefinite 
number  of  like  cold  lifeless  masses  exist,  resting 
invisible  in  darkness  and  inactivity,  waiting  for 
some  favourable  circumstance,  which  may  bring 
them  to  light,  life,  and  motion. 

Such  are  the  outlines  of  a  theory,  which,  though 
exhibited  and  defended  with  some  talents,  may  oe 
considered  as  the  most  wild,  and  as  involving  the 
most  palpable  opposition  to  every  received  prin^- 
iriple^  that  has  yet  been  presented  to  the  public. 
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Indeed,  its  unreasonableness  and  extravagance  are 
so  great,  that  it  seems  to  have  attracted  but  little 
respectful  attention  among  any  class  of  philoso- 
phers. 

This  theorist  was  succeeded  by  another,  of  the 
^same  name,  but  a  much  more  sober  and  rational 
inquirer.    In  1799  M.  L.  Bertrahd,  of  Geneva, 
published  a  work*  which  was  intended  to  account 
for   the  phenomena  of  the   globe   we   inhabit. 
Thb  gentleman  supposes,  with  Dr.  Halley,  that 
there  is  a  magnetic  nucleus  enclosed  and  suspended 
in  a  hollow  space,  in  the  centre  of  the  earth. 
*Xhis  has  a  rotatory  motion  of  its  own,  and  an  in- 
clination of  its  magnetic  axis  to  the  axis  of  rota- 
tion, thus  causing  an  oscillatory  motion  in  the 
magnetic  poles.     While  things  were  in  this  situa- 
tion, he  supposes  that  a  Comet  of  ordinary  size  and 
character  approached  our  earth,  displaced  the  nu- 
cleus from  the  centre,  removed  it  toward  one  side, 
and  changed  the  centre  of  gravity  of  the  earth. 
These  circumstances  occasioned  the  derangement 
of  the  seas,  their  removal  to  other  parts  of  the 
globe,  the  immersion  of  old,  and  the  emersion  of 
new  continents.     This  theorist  is  a  disciple  of 
M.  DeSaussure,*  and  the  principal  design  of  his 
work  seems  to  have  been  to  show  the  possibility 
of  that  sudden  retreat  of  the  ocean  which  his 
master  believed  in  and  taught,  and  to  account  for 
that  event,  and  the  subsequent  elevation  of  the 
Jand  which  before  formed  its  bottom. 

The  last  person  to  be  mentioned,  ^s  having  ad- 
ventured in  this  ample  field  of  speculation  and 

m  MmamvtUemums  PerioJt^ett  &C.    Par  L.  Bbrtrano,  tec.  8to.  1799. 

m  M.  Be  Saussurk  had  promised  to  give  a  geological  system,  at  the 
end  of  h»  Travels  over  the  Al^t ;  but  after  many  years,  he  contented 
lumidf  with  xofonning  the  public,  that  the  result  of  his  investigations  in- 
duced him  to  believe,  that  the  whole  of  our  continents  had  been  formed 
mda  the  wczy  had  been  arranged  by  iti  action,  »d  were  left  dry  by  a 
{veopitite  retreat  of  ii;k  watcri. 
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inquiry^  is  Mr.  Kir  wan,  whose  name  has  been  s<» 
frequently,  and  so  respectfully  mentioned  in  the 
foregoing  pages.  This  gentleman,  with  that  learn- 
ing which  has  enabled  him  to  prosecute  his  nume- 
rous investigations  in  so  enlightened  a  manner^ 
with  that  judgment  and  penetration  which  render 
bis  inquiries  so  valuable;  and  with  that. spirit  of 
patient  and  accurate  observation  which  is  so  in- 
dispensably necessary  to  a  successful  developement 
of  this  subject,  has  framed  a  theory  of  the  earthy 
tvhich  is  perhaps  the  most  rational  and  probable 
extant/ 

•    Mr.  KiRWAN  believes,  that  the  superficial  parts 
of  the  globe  were  originally  in  a  soft  liquid  state^ 
proceeding  from  solution  in  water,  heated  at  least 
to  33^  and  possibly  much  higher;  that  this  men- 
struum held  iti  solution  all  the  different  earths,  the 
metallic,  the  semi-metallic,  the  saline,  and  the  in- 
flammable substances;  that  in  this  fluid  its  salid 
contents  coalesced  and  crystallized,  according  to 
the  laws  of  elective  attraction;  that  these  were 
deposited  in  strata  according  to  the  predominant 
proportion  of  the  ingredients;  that  by  this  crys- 
tallization of  these  immense  masses  a  prodigious 
quantity  of  heat  must  have  been  generated,  and 
increased  by  the  decomposition  of  the  water,  in- 
tercepted in  the  precipitated  ferruginous  particles, 
and  by  the  disengagement  of  inflammable  air,  even 
to  incandescence,  the  oxygen  uniting  with  the  in- 
flammable  air,  and  bursting  into  flame;  that  this 
stupendous  conflagration  must  have  rent  and  split, 
to  an  unknown  extent,  the  solid  basis  on  which 
the  chaotic  fluid  rested ;  that  from  the  heated  cha- 
otic fluid  must  have  been  extricated  the  oxygen  and 
mephitic  airs,  which  gradually  formed  the  atmos- 
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pliere ;  that  from  the  union  of  oxygen  with  ignited 
carbon,  proceeded  the  carbonic  acid,  the  absorp- 
tion of  which,  as  the  chaotic  fluid  cooled,  occa^ 
sioned  the  crystallization  and  deposition  of  talca^ 
reaus  earth.     Mr.  Kirwan  also  believes,  that  the 
immense  masses  thus  crystallized  and  deposited^ 
formed  the  primitive  mountains;  that  the  forma* 
tion  of  plains  took  place  from  the  subsequent  de^ 
position  in  the  intervals  of  distant  mountains,  of 
matters  less  disposed  to  crystallize ;  that  the  level 
of  the  ocean  gradually  subsided,  leaving  large  and 
elevated  tracts  of  land  uncovered  ^  that  the  cred'^ 
tion  offish  was  subsequent  to  the  emersion  of  the 
land ;  that  after  this  retreat  of  the  sea,  the  earth 
soon  became  covered  with  vegetables,  and  peopled 
with  animals,  being  in  every  respect  fitted  to  ^re-* 
ceive  them;  that  the  gradual  retreat  of  the  waters 
continued  until  a  few  centuries  before  the  general 
deluge;  that  this  event  was  occasioned  by  a  mira^ 
culous  eflfusion  of  water  both  firom  the  clouds  and 
from  the  great  abyss,  the  latter  originating  in  and 
proceeding  from  the  great  southern  ocean  below 
the  equator,  and  thence  rushing  on  to  the  northern 
hemisphere,  spreading  over  the  arctic  region,  and 
descending  again  southward ;  that  during  this  ele« 
mental  conflict,  the  carbonic  and  bituminous  mat- 
ter  ran  into  masses  no  longer  suspensible  in  water^ 
and  formed  strata  of  coal;  and  that  other  sub- 
stances, by  the  combination  or  decomposition  of 
their  respective  materials,  formed  various  other 
kinds  of  mineral  bodies,  as  basaltic  masses,  cake* 
domes,  spars,  &c. 

Besides  the  Theories  of  which  an  attempt  has 
been  made  to  give  a  brief  view,  many  others,  less 
distinguished,  have  been  offered  to  the  world, 
during  the  period  under  review.  Among  these  it 
would  be  improper  to  pass  in  silence  the  geological 

systems  of  Sciifivcaz£R>  Pi.yai£t  £mgu, XyLOJLFF, 
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Pye/  Wallerius/  Bailly,  Franklin/  Darwin/ 
and  several  others  no  leiss  eminent.  Some  of  these 
gentlemen  have  adopted. theories,  nearly  agreeing 
in  their  outlines  with  several  of  those  which  have 
been  stated;  and  to  attempt  a  further  detail  of 
such  as  have  any  considerable  claims  to  originality, 
would  be  to  present  the  reader  with  new  vagaries 
oi  imagination,  rather  than  with  sober  inquiries  of 
philosophy. 

.  But  although  there  has  been,  in  modem  timesy 
fts  appears  from  the  foregoing  pages,  a  wonderful 
variety  of  fanciful  productions,  under  the  name  of 
geological  theories,  we  are  by  no  means  to  ima- 
gine that  little  has  been  usemlly  done  in  this'  de- 
pattmenf  of  natural  history.  Amidst  all  the  splea^ 
did  ^rubbish  with  which  it  has  been  incumbered^ 
some  precious  treasures  have  been  brought  to  light. 
Amidst  the  speculations  which  have  darkened 
counsel,  large  additions  have  been  made  to  our 
knowledge  of  this  important  subject.  These  may 
be  briefly  summed  up  in  the  following  particulars^ 

The  materials  for  the  formation  of  a  correct  and 
rational  theory  of  the  earth  have  been  greatly  aug- 
mented during  the  last  age.  Enlightened  mine- 
ralogists, practical  miners,  and  patient  chemical 
experimenters,  have  been  engaged,  throughout  the 
century,  in  making  accurate  observations;  in  visit-> 
ing  foreign  countries;  in  exploring  the  bowels  of 
the  earth ;  in  comparing  the  strata  of  every  portion 
of  the  globe;  in  examming  their  form,  direction, 
extension,  and  connection ;  in  analyzing  their  com- 
ponent parts;  and  in  collecting  a  multitude  of 
facts,  which  have  all  tended  to  throw  light  on  the 

p  7U  MuaU  Tbeary  of  tBt  SoUr  Sytim^  by  Samuil  Pti,  M.  D* 

4to.  1765. 

q  MttSiaitMus  Phytif^hmUm  dt  Origime  Mmndi,     8to.  SCDckholm,  1779* 
r  Conjeeiuru  cometmimg  the  FtrmatUm  •/iht  Ssrih^  la  a  letter  tO  the  Abbt 

SouLAViE.     See  AmerU»  Philas.  Trams,  ^.  Ui. 

#  See  the  SstatiU  Gwdeitf  Mutual  K^Ut  to  part  i. 
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tftrigin  and  history  of  our  planet.  By  means  of  the 
usc/ii]  discoveries  which  these  inquirers  made,  we 
h^wc  been  furnished  with  weapons  for  beating 
down  false  theories,  and  with  information  enabling 
us  to  pursue  our  investigations  further,  and  with 
more  advantage.  "  In  this  magnificent  display  of 
the  internal  arrangement  of  the  globe,"  says  Mr; 
KiRWAN,  many  philosophical  observers  acquired 
distinguished  emmence  from  tedious,  laborious^ 
painful,  but  successful  exertions.  Tilas,  Gme- 
LiN,  Cronstedt,  Ferber,  Pallas,  Charpentier, 
Born,  Werner,  Arduino,  DeLuc,  Saussure,  and 
l)oLOMiEU,  are  names  consecrated  to  immortality.' 
"  So  numerous,  indeed,"  says  the  same  respect- 
able writer,  "  have  been  the  more  modern  geolo- 
gical researches,  that  since  the  obscui;^tion  or  ob- 
literation of  the  primitive  traditions,  strange  as  it 
may  appear,  no  period  has  occurred  so  favourable 
to  the  illustration  of  the  original  state  of  the  globe^ 
as  the  present,  though  so  far  removed  from  it.  At 
no  period  has  its  surface  been  traversed  in  so  many 
different  directions,  or  its  shape  and  extent,  under 
its  different  modifications  of  earth  and  water,  been 
so  nearly  ascertained,  and  the  relative  density  of 
the  whole  so  accurately  determined,  its  solid  con- 
stituent parts  so  exactly  distinguished,  their  mutual 
relation,  both  as  to  position  and  composition,  so 
clearly  traced,  or  pursued  to  such  considerable 
depths,  as  within  these  last  twenty-five  years. 
Neither  have  the  testimonies  that  relate  to  it  been 
ever  so  critically  examined  and  carefully  weighed, 
nor,  consequently,  so  well  understood,  as  within 
the  latter  half  of  the  past  century .^^ 

f  CtoUgSeal  Msioys,  Treface.  It  is  a  curious  fact,  that  while  lome  o# 
clieie  celebrated  toquirert  embraced  geological  principles  uofriendly  to  re* 
relation,  they  have  all  brought  to  light  facts,  and  giYCS  views  of  the  sub* 
jcct,  which  remarkably  confirm  the  sacred  history. 

m  CfUgiiol  Muayt^  p.  3,  4. 
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Difficulties  have  been  lately  removed,  wliicti 
were  once  supposed,  by  some,  to  militate  strongly 
against  the  possibility  of  a  general  Deluge.  Early 
geologists,  for  want  of  accurate  information,  sup- 
posed that  all  the  waters  of  the  globe  were  not 
sufficient  to  cover  the  whole  earth,  to  such  a  depth 
as  the  sacred  historian  describes.  It  was  asserted 
that  the  mean  depth  of  the  ocean  did  not  exceed  a 
quarter  of  a  mile,  and  that  only  half  of  the  surface 
of  the  globe  was  covered  by  it.  On  these  data^ 
Dr.  Keil  computed  that  tzventy-eight  oceans  would 
be  requisite  to  cover  the  whole  earth,  to  the  height 
of  four  miles y  which  he  judged  to  be  that  of  the 
highest  mountains;  a  quantity,  which,  at  that 
time,  was  utterly  denied  to  exist.  But  fiirther 
progress  in  mathematical  and  physical  knowledge 
nas  since  shown,  that  the  different  seas  and  oceans 
contain  at  le^sifojiy-eight  times  more  water  than 
they  were  supposed  to  do,  and  much  more  than 
enough  for  the  extent  ascribed  to  the  deluge  in 
the  sacred  history." 

While  difficulties  which  were  supposed  to  ren-^ 
der  the  deluge  impossible  have  been  removed,  by 
the  investigations  of  modern  philosophers,  many 
facts  have  been,  at  the  same  time,  brought  to  light, 
showing  the  probability ^  and  even  certainty  of  that 
mighty  mundation.  In  every  valley  and  mountain 
support  for  revelation  has  been  found.     Marine 


V  M.  Db  La  Place  (whose  mathematical  and  astronomical  skill  will 
aot  be  questioned,  and  whom  none  will  suspect  of  a  disposition  to  pre« 
Iscts  unduly  into  the  support  of  revelation)  has  demonstrated,  by  a  strict 
application  of  the  theory  of  tides,  to  the  height  to  which  they  are  known 
to  rise  in  the  main  ocean,  that  a  depth  of  water  reaching  only  to  haJ/  a 
icagut^  or  even  to  /tvo  or  three  Uaguts^  is  utterly  incompatible  with  the 
Kewtonian  theory,  and  that  no  depth  le^s  than/ovr  league*  can  possibly  be 
reconciled  with  the  phenomena.  ^It  will  be  readily  perceived  that  this  is 
much  more  than  the  Mosaic  history  requires.  The  extent  of  that  part  of 
our  globe  which  is  covered  by  water  is  now  known  to  be  far  greater  than 
Keil  supposed  it ;  it  being  ascertained  that  nearly  two-thirds  of  the  surface 
•f  th«  earth  ar«  in  this  «icuatiou.    KiewamU  GcoiogU^i  Muays^  p*  66>  iy* 
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shells  have  been  discovered  in  situations  so  ele- 
vated, and  under  circumstances  so  remarkable,  as 
to  prove  that  they  were  left  there  by  a  flood  ex* 
tending  over  the  whole  globe;  and  what  confirms 
this  conclusion  is,  that  shells,  peculiar  to  different 
shores  and  climates,  very  distant  from  each  other, 
have  been  found  in  promiscuous  heaps,  plainly 
shoeing  that  they  could  have  been  brought  toge- 
ther  only  hj  an  extensive  inundation.  The  bones 
of  elephants  and  of  rhinoceri  have  been  found,  in 
a  multitude  of  instances,  far  distant  from  the  re* 
eions  in  which  they  are  found  to  live,  and  where, 
nam  the  nature  of  the  climate,  they  could  never 
exist  in  the  living  state :  and  between  the  climates 
which  they  might  have  inhabited,  and  the  places 
in  which  they  are  now  found,  too  many  mountains 
inter\'ene  to  suppose  them  carried  thither  by  any 
other  means  than  a  general  deluge.^  The  most 
patient  and  accurate  examinations  of  detached 
mineral  substances,  and  of  the  strata  of  the  globe, 
which  late  inquirers  have  made,  afford  every  rea- 
son to  believe,  that  the  earth  was,  for  a  consider- 
able time,  wholly  overflowed  with  water.  And, 
to  crown  all,  as  voyagers  and  travellers  have  ex* 
plored  new  regions  of  the  earth,  they  have  found, 
every  where,  the  indications  of  geological  pheno* 
mena  confirmed  and  supported  by  the  notices  of 
tradition.  Accordingly,  it  is  very  remarkable, 
that  a  great  majority  of  modern  theorists  have  em* 
braced  the  AV/)/ww?an  doctrines;  and  even  such  of 
them  as  rejected  the  Mosaic  account  of  the  deluge 
have  been  compelled  to  seek  for  other  means  of 
immerging  the  present  continents  in  the  ocean.' 


«»  KiftWAM't  Ceoltjgital  Estayt,  p>  54t  tf  *fq» 

u  M.  Baillt,  of  France,  at  nr^t  embraced  the  theory  of  the  earth 
|ifDpo«cd  by  Burro m;  but  finding  the  evidence  ari&ingfrom  the  investiga- 
tMMH  of  oatural  history,  and  from  universal  tradition,  so  strongly  to  attest 
die  reality  of  the  general  deluge,  he  abaadoocd  that  delusive  theorj^,  and 


188  Natural  History. 

Finally,  the  researches  of  modem  geologistf 
have  given  abundant  confirmatiorf  to  the  sacred 
history,  not  only  with  respect  to  the  general  de-* 
luge^  but  also  with  regard  to  the  age  of  the  earth/ 
Early  in  the  century,  and,  indeed,  until  within  a 
few  years,  several  geological  phenomena  were 
considered,  by  superficial  mqulrers,  as  indicating 
that  the  creation  of  the  globe  we  inhabit  was  an 
event  much  more  remote  than  the  sacred  history 
represents  it;  and  some  theorists  even  went  so  far 
as  to  profess  a  belief  that  it  existed  from  eternity. 
These  opinions  were  kept  in  countenance  only  as 
long  as  geology  was  in  its  infancy.     Every  succes- 

took  refuge  in  another  lytteoi,  in  which  he  recognises  the  deluge,  and 
only  contendt  for  placing  it  at  far  back  as  three  thousand  five  hundred 
years  before  Christ. 

y  Sir  William  Hamilton  and  Mr.  Febbbe  particularly  applied 
themselves  to  the  study  of  volcanoes^  without  giving  general  systems. 
*rhey  affirmed  that  the  indications  furnished  by  subterraneous  and  vol- 
canic phenomena,  and  particularly  by  the  beds  of  lava,  announce  the  anti* 
quity  of  the  earth  to  be  far  greater  than  the  sacred  histpry  represents  it. 
But  they  did  not  advert  to  the  fact,  that  all  lavas  are  not  composed  of  the 
tame  substance.  All  have  not  undergone  the  same  degree  of  vitrification^ 
and  of  course  are  more  or  less  susceptible  of  decomposition.  And  even 
when  their  composition  is  the  same,  much  depends  on  the  state  in  which 
they  are  emitted.  When  poured  from  the  ciater  in  the  fermentation  of 
boiling  liquefaction,  a  scoria  or  dross  rises,  like  broken  waves  on  the  sur* 
face,  and  is  easily  pulverized  by  the  air  and  weather.  When  the  heat  is 
Icbs  violent,  or  when  the  torrent  is  cooled  in  its  course,  an  even  and  almost 
impenetrable  surface  defies  the  influence  of  the  atmosphere.  These  philo* 
sophers  do  not  recollect  that  Herculanntm^  the  date  of  whose  destruction  is 
well  known,  is  covered  by  nearly  seventy  feet  of  lava,  interspersed  with 
jeven  distinct  teams  of  friable  earth;  and  the  whole  covered  with  good 
soil;  yet  all  this  has  been  the  undoubted  production  of  less  than  eigbteen 
hundred  years,     Howard's  Tboygbts  om  the  GMe, 

In  like  manner.  Count  Bobch,  in  his  Letters  ah  Suily  and  Malta^  pro* 
fesKcs  to  believe  that  ^tna  is  at  least  eight  thousand  years  old,  which  he 
infers  from  the  beds  of  vegetable  earth  which  he  discovered  between  dif- 
ferent beds  of  lava.  Yet  M.  Dolomibd,  who  has  greatly  distinguished 
himself  by  the  acuteness  and  success  of  his  geological  inquiries,  expressly 
tells  us  that  such  earth  does  not  exist  between  the  beds  of  lava  of  which  the 
Count  speaks,  and  thus  destroys  the  foundation  of  his  whole  argument. 
But  even  if  vegetable  earth  were  found  in  the  circumstances  supposed,  no 
conclusion  relative  to  its  age  could  fairly  be  deduced  from  this  fact,  as  some 
lavas  become  fertile  much  sooner  than  others.  The  Chevalier  Gioanhi, 
in  1787,  found  lavas,  projected  in  1 766,  in  a  sute  of  vegetation,  while  other 
lavas,  known  to  be  much  more  ancient,  still  r^nuuoed  barren.  I^ibwah'i 
fretiogical  £ssajs,  p.  104,  ZOJ. 
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sive  step  which  has  been  lately  taken  in  the  im- 
pTOvement  of  this  science  has  served  to  show  their 
fallacy.  The  investigations  of  the  latest  and  most 
accurate  philosophers  have  afforded  proof  little 
short  of  demonstration,  that  the  earth,  at  least  ia 
its  present  form,  cannot  have  existed  longer  than 
appears  from  the  Mosaic  account;  the  absolute 
falshood  of  many  positive  assertions,  and  specious 
inferences,  hostile  to  the  scripture  chronology,  has 
been  evinced;  and  thence  has  arisen  a  new  pre- 
sumptive argument  in  support  of  the  authenticity 
of  that  Volume,  which  contains  the  most  ancient, 
imd  the  most  precious  of  all  records. 

METEOROLOGY. 

The  natural  history  of  the  atmosphere  began  to 
be  cultivated,  as  a  science,  in  the  seventeenth  cen- 
tury. The  ancients,  for  want  of  the  necessary  in- 
struments, were  almost  wholly  unacquainted  with 
it.  But  soon  after  the  invention  of  the  thermome- 
ter  and  the  barojneter^  the  learned  men  of  Europe 
began  to  avail  themselves  of  the  manifest  advant- 
ages which  these  instruments  gave  them,  in  stu- 
dying the  origin,  nature,  and  effects  of  those 
changes  which  take  place  in  the  atmosphere,  espe- 
cially with  respect  to  heat  and  cold,  motion  and 
rest,  moisture  and  gravity:  still,  however,  from 
the  small  number  of  the  meteorological  observa- 
tions made  by  accurate  philosophers;  from  the 
want  of  an  extensive  comparison  of  the  results  of 
different  observations;  and  especially  from  the 
low  state  of  those  sciences  most  intimately  con- 
nected with  meteorology,  little  progress  had  been 
made  in  this  department  of  knowledge  prior  to 
the  commencement  of  the  century  under  review. 
And  though  it  must  be  acknowledged  that  this 
subject  is  one  of  those  which  are  still  far  from 
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being  satisfactorily  developed, .  yet  so  much  has' 
been  done,  during  the  period  under  consideration, 
to  throw  light  upon  it,  and  so  many  observations 
and  discoveries  have  been  made,  either  directly  or 
remotely  relating  to  it,  that  it  has,  within  a  few 
years,  assumed  an  aspect  more  interesting,  prac- 
tical, and  approaching  to  the  form  of  a  system, 
than  ever  before. 

At  the  commencement  of  the  eighteenth  cen^r 
tury,  the  ascent  ofioater  in  the  atmosphere,  in  the 
form  of  vapour,  had  been  but  little  mvestigated, 
and  was  very  imperfectly  understood .  Nieuenty t 
and  others  had  taught  that  the  particles  of  fire,  by 
adhering  to  those  of  water,  made  up  molecule,  or 
small  bodies  specifically  lighter  than  air.  Dr. 
Halley  supposed  that  by  the  action  of  heat,  the 
particles  of  water  are  formed  into  hoWow  spherules, 
filled  with  a  finer  air,  highly  rarified,  of  less  spe- 
cific gravity  than  the  atmosphere,  and,  of  course, 
disposed  to  rise  in  it-  While  Dr.  Desaguliers 
thought  that  the  ascent  of  aqueous  particles  was 
owing  to  their  being  converted  into  an  elastic 
steam.  Such  was  the  state  of  opinions  with  regard 
to  this  fiact,  when  Dr.  Hamilton,  of  Great-Bri- 
tain, undertook  the  investigation  of  the  subject, 
and  proposed  a  new  theory.  He  held  that  evapo- 
ration is  the  gradual  solution  of  water  in  air,  and 
that  the  former  is  suspended  in  the  latter  in  the 
same  manner  as  salts,  or  other  soluble  substances 
are  suspended  in  aqueous  ftuids.*  The  same  doc- 
trine had  been,  in  substance,  suggested  before  by 
several  philosophers,  particularly  by  M.  Le  Roy, 
in  1751;  by  Dr.  Franklin,  in  1756;  and  by 
Mus.cHENBROECK,  in  1769."*   But  though  these  and 

%  Essay  M  the  Ascent  of  Faffvrs,  &c.  Thii  Esny  was  first  read  before 
Utit  Royal  Society  in  1 765,  and  wa&  aftrnvards  published,  with  others, undcf 
die  title  of  Pbilosopbical  £ssays,  by  Hucn  HAMlLT0N|2>tDt  f«E«S« 

«  Bishop  Watso:<>  Clumical  £itayi,  vol  i.  p.  317. 
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totne  others,  had  spoken  of  the  solubility  of  water 
in  air,  before  Dr.  Hamilton,  yet  he  was  the  first 
who  treated  the  subject  with  precision,  or  who  ap- 
plied it  systematically  to  the  explanation  of  mete- 
orological phenomena.  This  opinion  was  after- 
wards, in  substance,  adopted  by  Dr.  Hutton,  and 
exhibited  in  his  ingenious  Theory  of  RainJ"  and 
continued  for  a  number  of  years  to  be  the  popular 
doctrine. 

In  J  786,  M.  De  Luc,  of  Geneva,  published  a 
new  theory  on  this  subject,'  which  has  been  since 

fenerally  considered  as  superseding  the  doctrine  of 
Iamilton  and  Hutton.  Observing  that  eva-' 
poration  takes  place  in  vacuo^  as  well  ^s  in  the 
open  air,  M.  De  Luc  rejected  the  opinion  that 
vapour  is  the  solution  of  water  in  air,  and  taught 
that  this  effect  is  produced  by  the  chemical  com-' 
bination,  or  union  of  the  particles  of  heat  with 
those  of  water.  Hence  he  accounted  for  the  great 
loss  of  sensible  heat,  in  every  process  of  evapora- 
tion, according  to  the  celebrated  doctrine  of  latent 
heat  taught  by  Professor  Black.  He  made  a 
number  of  curious  observations  and  experiments 
on  this  subject,  by  which'  he  ascertamed  that 
water,  after  this  ascent  in  the  atmosphere,  does 
not  exist  in  a  sensibly  humid  form;  whence  he 
concluded  that  it  passes  into  a  form  entirely  dif- 
ferent from  itself,  and  probably  becomes  air.  This 
doctrine  is  evidently  founded  on  the  mutual  con- 
vertibility of  w  ater  into  air,  and  the  reverse,  dis- 
covered by  Cavendish  and  some  later  chemists. 
The  same  theory,  of  the  solution  of  water  in  heat, 
was  also  embraced  by  M.  Lavoisier,  and  appear* 
to  be  now  the  most  fashionable  mode  of  inter- 
preting the  phenomenon  in  question. 

§  7rmsMti*mt  »/  tbt  Jteyai  Society  of  Edinburgh^  vol.  i. 

«  Sec  Aesherehes  sur  lit  Modljicaiions  de  V Atmoiphere^  par  J.  A.  Dl  Lvc. 
I^o.  a  volt.  GcocTa.  177ft.  And  alto  Ideet  sur  la  MttioroUgie,  a  more 
fall  and  mii&aory  work,  by  the  same  author.    Z7S6. 
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Besides  forming  and  giving  to  the  world  thii 
ingenious  theory  of  evaporation,  M.  DeLuc  has 
also  rendered  essential  service  to  the  science  of 
meteorology,  by  his  patient  and  persevering  ob- 
servations on  the  comparative  degrees  of  moisture 
in  the  atmosphere,  in  different  situations.  On  this 
subject  he  has  brought  to  light  a  number  of  facts 
equally  new  and  interesting.  His  countryman,  M. 
De  Saussure,  has  also  laboured  very  successfully 
in  the  same  field  of  inquiry;''  arid  though  not  al- 
ways with  an  entire  coincidence  of  opinion  and 
result,  yet  with  sufficient  agreement  on  most  im- 
portant points.  There  are  probably  no  two  indi- 
viduals to  whom  the  scientific  world  is  more  in- 
debted for  the  minuteness,  the  accuracy,  and  the 
success  of  their  meteorological  investigations,  than 
to  these  philosophers  of  Geneva. 

About  the  year  1755  Mr.  Eeles  first  suggested 
the  probable  influence  of  Electricity  in  the  process 
of  evaporation.  He  taught  that  there  was  but 
one  way  of  altering  the  specific  gravity  of  the  par- 
ticles of  water,  so  as  to  render  them  lighter  than 
air,  and,  consequently,  buoyant  in  that  fluid,  vizy 
the  adding  to  each  particle  a  sufficient  quantity  of 
some  fluid  which  possesses  much  greater  elasticity 
and  rarity  than  ajr.  Such  a  fluid  is  Electricity  s 
which,  therefore,  he  supposed  to  have  a  very  im- 
portant agency  in  the  ascent  of  vapours.  The  in- 
fluence of  the  electric  fluid  in  producing  changes 
in  the  atmosphere  has  been  since  further  investi- 
gated, and  the  principles  on  which  it  operates  more 
satisfactorily  developed,  by  Franklin,  De  Saus- 
sure, Bertholon,  and  other  modern  inquirers. 

Closely  connected  with  the  doctrines  which 
have  been  taught  on  the  subject  of  evaporation 
are  the  several  theories  of  Rain  to  which  modern 

4  Mitai  mr  I* HjirmttrU^  4to«  X783t 


L 


Natural  History.  .  \^% 

times  have  given  birth.    The  phenomenon  of  va- 
pour becoming  condensed,  or  of  air  in  any  manner 
producing  water,  and  falling  in  the  form  of  rairiy 
hail,  and  snow,  has  long  been  considered  a  point  of 
difficult  solution  amono^  meteorologists.     All  the 
suppositions  to  account  for  this  fact  were,  for  a  con- 
siderable time,  insufficient  and  unsatisfactory ;  and 
even  now  the  subject  is  far  from  being  fully  unfold^ 
ed.     At  one  time  the  condensation  and  fall  of  va- 
pour, in  different  forms,  has  been  accounted  for  by 
re/erring  to  the  influence  oi  Electricity ;  at  another^ 
by  considering  water  as  held  in  solution  in  air,  and 
precipitated,  by  streams  df  air  of  different  tempe- 
latures  being  brought  into  contact,  or  a  state  of 
mixture;  and,  at  a  third,  by  supposing  this  event 
to  be  produced  by  the  conversion  of  oxygen  and 
hydrogen  gases  into  water,  according  to  the  ex- 
^riments  of  Cavendish,  Lavoisier,  and  others. 
These  several  opinions  have  been  successively  po- 
pular in  the  course  of  the  century^  and  will  be 
found  amply  detailed  in  the  writings  of  Hamilton, 
HuTTON,  De  Saussure,  and  De  Luc,  on  this  sub- 
ject.    But,  after  all,  it  must  be  acknowledged, 
that  great  difficulties  attend  every  theory  hitherta 
formed  with  a  view  to  solve  this  question.     Inso* 
much  that  the  greatest  meteorologist  of  the  age, 
M.  De  Luc,  auer  making  a  more  patient,  accu- 
rate, and  thorough  inquiry  into  the  subject  than 
was  ever  accomplished  by  any  other  man,  seem^a 
to  be  at  ^  loss  to  furnish  a  satisfactory  account 
of  the  matter.     He  therefore  contents  himself  with 
concluding,  that  the  air,  formed  by  the  decompo- 
sition and  ascent  of  water,  becomes  reconverted 
into  that  fluid,  by  some  unknown  cause,  or  by  a 
combination  of  causes,  and  falls  in  the  form  of 
rain,  hail,  or  snow,  according  to  the  circumstances 
in  whi^h  the  reconversion  takes  place,  or  the  state 
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of  the  regions  through  which  it  passes  iti  its  de*- 

Much  light  h^s  been  thrown,  in  the  course  of 
the  last  century,  on  the  varieties  of  temperature', 
in  different  seasons  and  latitudes.     On  this  subject 
Dr.  Halley  made  some  instructive  observations* 
A  few  years  afterwards,  M.  De  Mairan,  an  in- 
genious French  meteorologist,  by  a  series  of  ob- 
servations and  experiments,  discovered  (hat  the 
rigour  of  the  winter's  cold  is  tempered  by  the  heat 
imparted  to  the  atmosphere  by  the  earth  itself j 
and  thus  explained  by  what  means  the  winter's 
cold  is  rendered  so  moderate  as  to  make  the  cotdet 
climates  inhabitable.     On  the  ground  of  this  dis- 
covery he  calculated,   with   great  sagacity,   the 
^naximum  and  minimum  of  heat  in  every  latitude, 
for  the  summer  and  winter  solstices;  and  though 
his  calculations  are  not  always  found  to  coincide 
with  facts;  yet  they  have  proved  highly  instructive 
and  useful  to*subsequent  inquirers.     De  Mairan 
was  followed  by  M.  Mayer,  the  celebrated  astro- 
nomer of  Goettingen,  who,  in  a  few  pages,  did 
more  to  solve  the  difficulties  that  occurred  on 
this  subject  than  any  of  his  predecessors.     He 
iirst  pointed  out  to  meteorologists  the  necessity  of 
following  the  method  long  used  by  astronomers; 
namely,  of  first  finding  the  mean  of  certain  large 
periods,  as  years  and  months,  gradually  correcting 
the  errors  that  may  be  discovered,  and  afterwards 
finding  an  equation  whereby  to  correct  aberrations 
arising  from  height  and  situation.     He  even  pro*- 
ceeded  so  far  as  to  give  an  equation  to  correct  the 
effects  of  height,  which  in  many  cases  approximates 
very  nearly  to  the  truth;  but  the  equation  by  which, 
knowing  the  mean  annual  temperature  of  two  la- 
titudes, the  mean  annual  temperature  of  every 
•tother  latitude,  and  even  of  the  pole  itself,  may  be 
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found,  has  been  pronounced  his  most  hnportant 
discovery/ 

Mr.  KiRWAN  has  carried  the  discoveries  and 
jmprovements  of  Mayer  considerably  further. 
By  means  of  the  equation  formed  by  the  philoso- 
pher of  Goettingen,  but  rendered  much  plainer 
and  nswe  simple,  he  has  calculated  the  mean  an-* 
nual  temperature  of  every  degree  of  latitude  be- 
tvreen  the  equator  and  the  pole.  He  has  also  caU 
culated  the  mean  monthly  temperature  of  that  part 
of  the  ocean  which  lies  between  the  eightieth 
degree  of  northern,  and  the  forty-fifth  of  southern 
latitude,  extending  westvsrard  as  far  as  the  Gulph 
Stream^  and  to  within  a  few  leagues  of  the  coast 
of  America;  and  for  all  that  part  of  the  Pacific 
Ocean  reaching  from  45°.  north  to  40®.  south  lati- 
tude, and  from  20°.  to  275°.  east  longitude.  This 
immense  tract  of  ocean  he  calls  the  standard.  From 
these  calculations  he  has  deduced  a  number  of  im- 
portant principles,  of  great  practical  utility,  and 
which  place  him  among  the  most*  distinguished 
meteorologists  of  the  eighteenth  century. 

The  origin,  qualities,  and  laws  of  JFi7ids  have 
been  diligently  studied,  during  the  period  under 
consideration,  but  not  with  the  same  success  that 
has  attended  inquiries  into  other  branches  of  me- 
teorology. No  satisfactory  theory  has  yet  been 
formed  on  this  subject,  owing  to  the  want  of  ob-* 
servations  sufficiently  numerous,  of  the  exact  times 
and  places  where  they  begin  and  cease  to  blow, 
but  chiefly  to  our  imperfect  knowledge  of  the 
means  by  which  great  regions  of  air  arc  either 
suddenly  produced  or  destroyed.  The  discoveries 
of  modem  chemists  evince  that  air  is  perpetually 
subject  to  increase  and  diminution,  from  its  com- 
bination with  other  bodies,  or  its  evolution  from 

e  Sec  Am  Estim^tt  •/  tht  Ttmptrature  of  dijtr:ni  tatiiudaf  by  RichahO 
IUawas,  £ip  F.  R.  S.  &c. 
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them;  and,  therefore,  that  a  just  theory  of  winds, 
whenever  it  shall  be  formed,  will  be  found  to  test 
upon  chemical  principles,  there  is  much  reason  to 
believe.  But  though  little  has  T3een  done  in  ane- 
mology,  in  the  way  of  scientific  reasoning,  much 
has  been  accomplished,  during  the  period  under 
teview,  in  the  way  of  patient  observation,  and  the 
Establishment  of  numerous  important  facts.  For 
these  we  are  chiefly  indebted  to  Dr.  Halley,  M. 
De  la  Baille,  M.  Prevost,-^  M.  De  la  Cotte, 
Mr.  Dalton,'  and  several  of  the  distinguished 
meteorologists  beforfe  mentioned,  especially  M. 
De  Luc,  and  Mr.  Kirwan.  To  these  may  be 
added  Dr.  Franklin,  Dr.  Madison,  Dr.  Cutler, 
and  several  other  American  gentlemen,  who  have 
made  and  recorded  valuable  observations  on  the 
winds  in  America;*  and  a  long  catalogue  of  mo- 
dern navigators  and  travellers,  who  have  contri- 
buted rich  materials,  brought  from  the  most  dis- 
tant parts  of  the  globe,  toward  forming  a  syste- 
matic view  of  anemology.' 

Besides  the  great  meteorologists  whose  names 
have  been  already  mentioned,  very  important  ser- 
vices have  been  rendered  to  this  brancn  of  natural 
history,  by  Bouguer,  Du  Carla,  Hales,  War^ 
gentin,  Mariotte,  Reyer,  Toaldo,  Priestlet, 
and  many  others,  to  whom  due  honour  is  given  by 
various  writers  on  the  subject.  The  volumes  of 
memoirs  published  by  the  scientific  academies,  in 
different  parts  of  Europe,  during  the  century  under 
review,  contain  rich  treasures  of  meteorological 
information,  contributed  by  numerous  hands. 

f  Sur  Ut  Limitej  tUt  Vents  Alizts. 

g  J^IeUorotogUal  Observations^  8vo.  1 793* 

b  For  the  observations  of  the  above-named  American  gentlemen,  and 
leveral  others,  see  Franklin's  PbiUsopbUai  Letten,  and  the  Tolumes  o| 
Traneaetiens  which  have  been  published  by  the  American  FbiUto^bkal  So» 
iitty,  ^^^  tbe  AmerUan  Academy  of  jfrts  and  Sciences, 

i  For  some  ingenioos  remarks  on  ancmology,  see  Sttank  Garden^  addi« 
Ijooa}  Qoce«. 
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Modern  times  have  given  birth  to  various  in^ 
mentions  for  measuring  the  force  and  velocity  of 
vrinds.  Among  these  the  most  remarkable  are  the 
Windrgage^  the  Anemoscope^  and  the  Anemometer ^ 
in  the  construction  and  improvement  of  which 
Dr.  Linn,  Mr.  Pickering,  and  others,  have  ren* 
dered  important  service  to  meteorology.  Numer- 
ous attempts  have  also  been  made,  during  the 
period  under  review,  to  construct  hygrometers^  of 
instruments  for  indicating  the  comparative  state$ 
of  the  atmosphere,  with  respect  to  moisture  and 
dryness.  And  though  much  imperfection  is  found 
to  attend  every  instrument  hitherto  devised  for  this 
purpose,  yet  gradual  approximations  have  been 
made  toward  those  of  a  more  perfect  and  useful 
kind.  Among  these  Mr.  Smea ton's  hygrometer^ 
formed  of  an  hem/yen  cordy  boiled  in  salt  water;  M* 
DeSaussure's,  made  of  hairy  prepared  by  macera«> 
tion  in  alkaline  ley;  Mr.  Coventry's,  consisting 
of  dfyed  paper 'y  and  M.  De^  I>uc's,  of  ivory  and 
tchalebone,  deserve  to  be  distinguished ;  especially 
that  formed  of  whalebone  by  M.  De  Luc,  which 
is  generally  considered  as  the  most  accurate  and 
convenient  hygrometer  now  in  use. 

That  remarkable  meteorological  phenomenon, 
usually  called  the  Aurora  Borealisy  appeared  with 
peculiar  frequency,  in  the  course  of  the  eighteenth 
century.  Dr.  Halley  tells  US'  that  it  was  seen 
but  once  in  the  seventeenth  century,  viz.  in  1621, 
when  it  attracted  considerable  attention,  particuf 
hrly  in  France,  where  the  celebrated  Gassendi 
observed  it,  and  gave  it  the  name  which  it  now 
bears.  After  this  there  is  no  record  of  any  such 
appearance  until  1707,  when  a  small  one  was  seen. 
But  in  17 16  an  uncommonly  brilliant  one  appeared, 
which  commanded  universal  attention,  and  was 
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considered  by  the  vulgar  as  a  most  portentour 
event.     Since   that  time  these   meteoric  pheno- 
mena have  been  so  frequent  and  familiar,  that  they 
have,  in  a  great  measure,  ceased  to  attract  atten- 
tion, or  to  be  recorded  as  remarkable  events. 

Modern  philosophers  have  ascertained  many 
fects  with  respect  to  the  Aurora  Borealis^  w^hicb 
were,  of  course,  unknown  to  those  who  lived  in 
the  seventeenth  century,  and  probably  to  all  ^ho 
lived  before  them.  It  seems  now  to  be  generally 
considered  either  as  an  electrical  phenomenon,  or 
produced  by  the  combustionof  inflammable  air ^  either 
with  or  without  the  intervention  of  the  electric 
spark.  For  the  observations  which  have  been 
made  upon  this  kind  of  meteor,  and  the  principle 
with  respect  to  it  which  appear  to  be  established, 
we  are  under  particular  obligations  to  Dr.  Hal- 
ley,  M.  Mairan,  Signor  Beccaria,  Dr.  Frank- 
lin, Dr.  FoRSTER,  M.  Gmelin,  M.  ^Epinus,  Dr. 
Hamilton,  of  Dublin,  Mr.  Canton,  Dr.  Blag^ 
den,  Mr.  Dalton,  and  others.  The  last  named 
gentleman  is  supposed  to  have  given  the  most  sa- 
tisfactory account  of  the  subject. 


HYDROLOGY. 

The  natural  history  of  Waters  holds  so  important 
a  place  among  the  objects  of  human  knowledge, 
that  it  has,  in  almost  every  age,  attracted  the  at- 
tention of  those  who  loved  to  study  nature :  but 
it  is  only  within  the  century  under  review  that 
any  thing  on  this  subject,  deserving  the  name  of 
science,  or  a  correct  acquaintance  with  principles, 
could  be  said  to  exist.  The  accessions  to  Hy- 
drology in  modern  times  have  been  very  great. 
The  improvements  in  Chemistry,  in  Mineralogy, 
and  in  many  other  sciences,  have  contributed  much 
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to  enlarge  our  knowledge  in  this  department  of 
philosophy. 

The  discovery  of  the  composition  of  water  was 
mentioned  in  a  former  chapter.  The  great  aug- 
mentation of  our  knowledge,  with  respect  to  the 
doctrines  of  tidesy  during  the  period  under  review, 
was  also  noticed  in  a  preceding  division  of  this 
work.  To  repeat  what  has  been  said  on  these  and 
6ome  other  subjects  before  discussed,  and  which 
might,  with  propriety,  be  introduced  under  this 
head,  is  altogether  unnecessary. 

But  among  the  discoveries  and  improvements 
of  the  last  age,  which  belong  to  this  head,  the 
most  important  are  the  numerous  and  very  useful 
investigations  of  Mineral  Waters,  which  have  been 
pursued  with  great  success  during  this  period.  It 
IS  evident  that  our  knowledge  of  the  properties  and 
effects  of  mineral  waters  must,  in  general,  keep  pacQ 
with  the  progress  of  chemical  science;  for  which 
reason  the  early  writers  on  this  subject  were,  in  a 
great  measure,  destitute  of  the  best  means  of  pur- 
suing their  inquiries.  The  publications,  therefore, 
of  Drs.  Allen,  Short,  Rutty,  Hillary,  Shaw, 
and  others,  of  Great-Britain,  who  wrote  on  mineral 
waters  early  in  the  century ;  and  of  many  cotem-^ 
poraiy  writers  on  the  continent  of  Europe,  who 
undertook  to  treat  of  the  same  subject,  are  of 
Jittle  value  at  the  present  day,,  excepting  so  far  as 
they  exhibit  facts.  But  when  the  sciences  of  Che* 
mistry  and  Mineralogy  reached  that  stage  of  im- 
provement which  they  attained  in  the  hands  of 
ScHEELE  and  Bergman,  the  analysis  of  mineral 
Tvaters  began  to  be  pursued  upon  a  new  and  im- 
proved plan.  Bergman,  in  particular,  about  the 
year  1779,  wrote  very  ably  on  this  subject,  and 
gave  new  and  instructive  views  of  it.  About  the 
same  time,  Messrs.  Monnet  and  Cornette,  of 
France,  and  Gxaonketti>  of  Italy,  displayed  in 
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tbeir  reactive  works,  considerable  talents  ks  hy- 
dro-analysts, and  gave  much  valuable  information 
to  the  world.  These  were  followed  by  the  excel- 
lent treatises  of  Fourcroy,  on  the  waters  of  Eng^ 
Men;  of  Klahroth,  on  the  waters  of  Carlsbad; 
and  of  Black,  on  tiie  waters  of  Iceland.  In  the 
experiments  of  these  distinguished  philosophers 
new  and  more  accurate  tests  are  exhibited ;  seve* 
ral  Improvements  in  the  application  of  those  be* 
fore  known  are  communicated ;  and  methods  un- 
folded of  determining  with  precision  the  separate 
quantities  of  inseparable  substances.  Next  ap-* 
peared  the  publications  of  Drs.  Pearson  and  Gar- 
vet,  and  Mr.  Lambe,  of  Great-Britain,  who,  with 
great  accuracy,  analysed  some  of  the  mineral  wa-> 
ters  of  their  own  country,  and  gave  important  in- 
formation respecting  them.  In  the  same  branches 
of  mineralogical  inquiry,  the  works  of  Grek, 
Westrumb,  and  Kirwan,  are  also  exceedingly 
valuable ;  especially  that  of  the  last-named  gentle^ 
men,  who,  in  a  tract  singularly  comprehensive, 
and  abounding  with  instruction,  has  given  a  rich 
amount  of  principle,  experiment,  and  authority, 
<Mi  this  interesting  subject.*  The  respectable  pub- 
lications of  Drs.  MuNRo,  Falconer,  and  Saun- 
ders, are  also  entitled  to  notice,  in  recounting  the 
names  of  those  who  have  thrown  light  on  the  in- 
quiry concerning  mineral  waters.  By  the  labour* 
xif  these,  and  many  other  philosophers,  discoveries 
have  been  made,  concerning  the  composition  and 
medical  powers  of  mineral  waters,  in  almost  every 
part  of  the  world,  extremely  useful  to  the  inter- 
ests both  of  science  and  humanity. 


i  Etioyon  the  Analysh  of  Mineral  WaUn^  by  Ricuakd  Kxt1rAif|  Cs^ 
y.  R.S,5i€«   8to.    1799/ 
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MEDICINE. 

The  profession,  whose  department  of  know- 
ledge  now  comes  under  consideration,  occupy  an 
immense  field  of  science^  and,  by  their  number, 
constitute  a  large  class  of  the  learned  world.  In 
addition  to  the  incentives  of  philanthropy  and  fame, 
which  equally  actuate  the  exertions ofothers,  phy- 
sicians are  combined  into  a  corps  of  observers  and 
practical  inquirers  by  the  nature  of  the  employment 
and  duties  they  assume,  and  by  the  connection 
which  the  usages  of  society  establish  between  their 
duties  and  emolument.  In  discharging  their  pro- 
fessional labours,  they  incessantly  find  observations 
and  facts  obtruded  on  their  attention ;  and  by  com-^ 
bining  these  into  hypotheses,  theories  and  systems^ 
they  only  indulge  a  favourite  and  almost  irresistible 
propensity  of  tne  human  mind.  Hence  arises  the 
vast  mass  of  writings  which  fill  medical  libraries, 
constantly  accumulating,  and  too  numerous,  ex- 
tensive and  diversified  to  come  within  the  compre- 
hension of  an  individual  inquirer.  Whoever  duly 
considers  these  things  will  perceive  the  necessity  of 
resting  satisfied  on  this  occasion  with  a  transient 
retrospects  To  attempt  any  minuteness  of  detail 
would  be  to  travel  far  beyond  the  limits  assigned  to 
this  work,  and  to  engross  the  pages  which  are  des- 
tined to  the  examination  of  other  subjects.  All 
that  can  be  aimed  at  is  briefly  to  notice  $ome  of 
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the  more  important  revolutions  and  improvements' 
which  distinguish  the  last  age,  and  to  commemo- 
rate a  few^  of  the  illustrious  names  to  whom  the 
praise  of  them  is  chiefly  due/ 

Withm  the  period  assigned  for  this  review,  the 
state  of  medicine  has  been  essentially  changed, 
and  has  acquired  a  degree  of  extent,  popular  dis- 
semination^ and  practical  usefulness,  unknown  to 
E receding  aees.  The  improvements  in  natural 
istory  and  chemistry,  mentioned  in  the  preceding 
chapters,  have  greatly  contributed  to  this  exten- 
sion^ aikl  may  be  considered  as  inexhaustible 
sources  of  materials  calculated  for  a'  similar  exten* 
sioii  in  future  times.  The  more  enlarged  ixAet* 
course  of  miankindv  the  greater  facility  oT  commu* 
nicating  opinidm  artd  discoveries  frbm  one  re«» 
gion  to  another^  and  the  progress  of  Qommercial 
Arrangements^  by  which  the  choicest  productions 
of  one  country  become  the  propertyjof  every  other> 
may  also  be  enumerated  among  the  causes  of  this 
advancement. 

In  no  period  so  much  as  in  the  last  century,  and 
in  no  science  more  than  that  which  no\V  engages 
the  reader's  attention,  have  the  advantages  beenr 
exhibited  which  arise  from  Lord  Bacoh's  plan  of 
pursuing  knowledge  by  observation,  experiment, 
analysis  and  induction.  Every  department  of 
medicine  bears  witness  of  the  efficacy  of  this  pro- 
cess to  remove  the  rubbish  of  prejudice  and  error, 
to  present  ttuth  in  a  simple  form,  and  to  establish 
it  upon  a  legitimate  foundation.  A  more  precise, 
rigid  and  logical  mode  of  philosophising  has  beci> 
generally  substituted  for  the  wild  and  visionary  hy-f 
potheses  which  disgraced  the  science  of  the  pre- 
ceding centuries. 


1  For  many  of  the  namet,  facts,  and  dctalli  included  in  this  chapter,  tbo^ 
aoihor  it  iodieked  to  •  medical  firtcndt 
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To  imderstand  the  history  of  mediciiie  at  any 
period,  it  is  necessary  to  trace  ^e  progress  and  mark 
l\\e  affinities  of  all  die  sciences  which  are  con  tern- 
porariiy  cultivated.  Not  only  the  reign  of  fashion, 
out  the  peculiar  aK:quire«ients  and  taste  of  indivi- 
duals are  often  to  be  considered  in  an  estimate  of 
tfaeir  medical  principles.  "  La  Phitosophie,^  says 
M.  D'Alembert,  *^  La  Philosophic  prend,  pour 
"  ainsi  dire,  la  teinturedes  esprits  ou  elle  se  trouve^ 
**  Chez  un  metaphysicien^  die  est  ordinairemewt 
*'  taate  systematique ;  chez  un  geom^re^  elle  est 
^  sou  vent  toute  decalcul.^  The  application  of  this 
remark,  if  possible,  is  more  eminently  verified  in 
respect  to  medkine  than  to  philosophy  in  general 
This  propenmty  of  the  human  mind  is  productive 
both  of  good  and  ill  effects.  If  it  be  easy  to  show 
examples  of  injury  sustained  by  tfee  precipitancy  of 
mathematicians,  chemists  and  metapAiysicians,  in 
.  applying  their  doctrines  to  medical  science,  which 
cannot  indeed  be  reasonably  doubted ;  it  is  equally 
^asy  to  prove  that  great  benefit  has  arisen  from 
such  applications. 

But  notwithstanding  the  advantages  and  im- 
provements which  the  eighteenth  century  has  be- 
stowed upon  medicine,  it  must  still  be  admitted 
that  Its  progress  has  never  equalled  the  sanguine 
expectations  formed  by  many.  Although  nearly 
coeval  with  the  existence  of  mankind,  and  de* 
manding  attention  in  every  stage  and  condition  of 
human  life,  the  art  of  healing  maintains  a  strug* 
gle  with  difficulties  at  every  step.  Like  all  other 
Knowledge  derived  from  observation  and  experi- 
ence, that  of  medicine,  though  continually  pro- 
gressive, is  subject  to  perpetual  revolution.  This 
tardiness,  therefore,  in  the  career  of  improvement, 
which  all  must  admit  and  deplore,  will  excite  no 
surprize  in  such  as  consider  the  mystery  which  still 
envelopes  the  principle  of  life,  the  labour  of  watch- 
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ing  the  operations  of  nature,  the  numberless  falla- 
cies which  attend  the  endeavour  to  discriminate 
truth  from  falsehood,  and  the  smallness  of  the 
stock  of  genuine  and  undisputed  facts  which  aH 
the  observation  and  wisdom  of  ages  have  been 
able  hitherto  to  collect. 

There  is  no  species  of  knowledge,  relating  to  af- 
fairs merely  human,  which  more  indispensably 
reauires  steadiness  of  principles  and  harmony  of 
opmion  than  that  now  under  Consideration .  There 
is  none  in  which  speculation  and  action  are  more 
intimately  related,  yrhere  error  is  of  more  imme- 
diate and  fatal  consequence,  or  where  a  fluctuation 
of  the  mind  between  opposite  decisions  is  attended 
with  more  embarrassment  and  distress.  Yet  medi- 
cine abounds  with  schisms  and  controversies^  and 
in  the  present  imperfect  state  of  knowledge,  to 
hold  doctrines  and  adopt  practices  beset  with  the 
jFewest  errors  constitutes  the  highest  attainment 
within  the  reach  of  the  human  mind. 


ANATORJT. 

This  subject  was  pursued  with  so  much  dilir 

fence  soon  after  the  restoration  of  learning  in  the 
fteenth  and  through  the  two  succeeding  centUT 
ries,  as  to  leave  less  than  might  be  expected  for 
the  investigation  of  modern  anatomists.  Leonarpo 
DA  Vinci  made  great  progress  in  anatomical 
studies  towards  the  close  of  the  fifteenth  century." 
In  the  sixteenth  century  flourished  the  immortal 
"\^ESALius,  the  founder  of  rational  and  systematic 
anatomy,  whose  works  afford  surprising  proofs  of 


n  This  Wft9  the  firtt  man  who  introduced  the  practice  of  making  anato* 
mica]  drawings.  These  drawings,  prcsenred  in  a  British  collection,  excito 
Vlt^mi^hment  at  (he  depth  and  accuracy  of  hit  knowledge, 
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laborious  and  successful  dissection*  After  him 
appeared  Sylvito  in  France,  Columbus,  Fallo- 
pirs  and  Eustachius,  in  Italy^  whose  discoveries 
and  improvements  were  so  numerous  as  to  give  a 
Aem  impression  of  the  zeal  and  enthusiasm  with 
li^hich  tne  knowledge  of  the  structure  of  the  hu- 
man bod v  was  cultivated  at  that  early  period. 

Soon  after  the  time  of  the  last  mentioned  writers 
the  study  o{  anatomy  was  gradually  difRised  over 
all  Europe.  The  principal  impediment  to  its  pro- 
wess, in  that  age,  was  the  difficulty  of  obtaining 
fluman  subjects  for  dissection;  the  want  of  which 
frequently  made  it  necessary  to  dissect  the  bodies 
of  brutes. 

With  the  dawn  of  the  seventeenth  century  new 
lights  were  shed  upon  anatomical  inquiries  from 
evtry  quarter.  At  thistioieFABRicius  ab  Aqua- 
FENDENTE,  an  eminent  Italian  teacher,  published 
his  account  of  the  valves  in  the  veins,  which  evi- 
dently affected  the  established  doctrine  of  all 
former  ages,  that  the  veins  carried  the  blood  from 
the  liver  for  nourishment  to  all  parts  of  the  body. 
The  detection  of  these  valves  may  also  justly  be 
supposed  to  have  laid  the  foundation  of  the  disco- 
very of  the  circulation  of  the  blood. 

For  Dr.  Harvey,  the  pupil  of  Fabricius,  was 
reserved,  soon  afterwards,  the  noble  discovery  of 
the  circulation  of  the  blood.  This  was  by  for  a  more 
important  step  in  the  knowledge  of  animal  bodies 
than  had  ever  been  made  before,  and  gave  a  new 
spring  to  anatomical  inquiries.  In  a  few  years 
after  Harvey's  discovery,  Asellius,  an  Italian 
physician,  found  out  the  lacteals,  or  vessels  which 
cany  the  chyle  from  the  intestines.  And  about 
the  middle  of  the  seventeenth  century  Pecquet, 
in  France,  was  so  fortunate  as  to  discover  the 
thoracic  duct,  or  common  trunk  of  all  the  lacteals, 
^'hich  conveys  the  chyle  into  the  subclaviiin  vein. 
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At  nearly  the  same  period,  the  practice  erf  dissect* 
ing  living  animals  furnished  the  occasion  of  dis* 
covering  the  lymphatic  vessels.  Rudbsc,  a  younr 
Swedish  anatomist,  was  the  first  to  detect  thems 
and»  after  him,  Thomas  Baitholik£,  an  anato«* 
mist  of  Denmark,  who  first  appeared  as  a  writer 
on  the  subject. 

Malpighi,  an  eminent  Italian,  made  creat  pro- 
gress in  anatomy  soon  after  the  period  mst  men- 
tioned. He  was  the  first  who  used  magnifying 
|;lasses  with  address  to  trace  the  early  appearances 
m  the  formation  of  animals*  He  likewise  im- 
proved anatomy  by  many  other  observations  on 
minute  parts  of  the  body,  by  his  microscopical  lar 
hours,  and  by  the  dissection  of  animals.  Between 
the  middle  and  end  of  the  seventeenth  century, 
anatomy  was  much  improved  by  the  diligence  of 
SwAMMERDAM,  Van  Horn,  Steno,  and  Db 
Graaf.  Professor  Diemerbroeck,  of  Utrecht, 
without  much  originality,  compiled  a  work,  which, 
for  many  years,  was  regarded  among  students  as  a 
standard  authority. 

Towards  the  close  of  the  same  century  Lewest- 
uoECK  obtained  great  celebrity  by  his  improve- 
ment on  Malpighi's  use  of  microscopes.  Though 
many  of  the  supposed  discoveries  of  this  anatomist, 
particularly  his  account  of  the  composition  of  the 
red  globules  of  the  blood,  and  of  animalcula  ob- 
served in  the  semen,  are  now  discredited  \  it  must 
still  be  admitted  that  he  advanced  many  steps  ia 
bringing  to  liffht  the  more  minute  parts  of  animal 
structure.  Nuck  likewise  soon  afterwards  added 
to  the  stock  of  knowledge  by  his  injections  of  the 
lymphatic  glands.  The  anatomical  plates  of  Bij>r 
LOO  and  Cowper,  published  about  this  time,  are 
also  entitled  to  respectful  notice. 

In  the  latter  part  of  the  seventeenth  century 
anatomy  was  greatly  advanced  by  the  invention  cmT 
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mjectiOM,  and  the  method  of  making  what  are 
commonly  called  preparations.  These  two  modern 
arts  have  been  of  great  advantage  in  this  science  j 
they  have  introduced  not  only  an  unexpected  de- 
gree of  correctness,  but  an  elegance  in  demonstra- 
tions which  formerly  could  not  have  been  supposed 
to  be  possible.  They  began  in  Holland  under 
SwAMMERDAM  and  RuYscH,  and  wcrc  afterwards 
employed  in  England  by  Cowper,  St.  Andre, 
and  others.  Ruysch  possessed  a  singular  excel- 
lence in  injections,  which  has  been  supposed  by 
many  not  to  have  been  equalled  since,  and  which 
certainly  has  not  been  surpassed.  The  anatomists 
of  former  ages  had  no  other  knowledge  of  the  blood- 
vessels than  such  as  they  were  able  to  obtain  by 
laborious  dissections,  and  by  pursuing  the  smaller 
branches  of  them,  upon  favourable  occasions, 
when  they  happened  to  be  more  than  commonly 
loaded  with  red  blood.  But  filling  the  vascular 
system  with  a  bright  coloured  wax  presents  a  dis- 
tinct view  of  the  large  vessels,  renders  the  smaller 
much  more  conspicuous,  and  makes  thousands  of 
the  very  minute  ones  visible,  which,  from  their  ca- 
pillary size,  their  delicacy,  and  the  transparency 
of  their  contents,  would  be  otherwise  impercep- 
tible. 

In  this  high  state  of  advancement,  anatomy  stood 
tt  the  beginning  ofthe  century  whose  progress  and 
improvements  it  is  the  object  oi  this  work  more 
particularly  to  explore.  At  that  period,  the  Italian 
and  Dutch  schools  held  an  undoubted  superiority. 
This  superiority,  however,  has  been  since  much 
more  equally  divided  among  the  British,  French 
and  German  anatomists. 

Early  in  the  eighteenth  century,  anatomy  was 
improved  by  the  writings  of  Ruysch,  in  Holland, 
and  of  Cowper,  Keil,  Douglas,  Cheselden,  and 
others,  in  Great-Britain.    The  works  of  Ajlbinus^ 
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WiNSLOw,  and  the  first  Monro,  greatly  contribut- 
ed to  the  same  end,  and  are  familiarly  known  td 
all  the  cultivators  of  this  science. 

But  the  most  memorable  discovery  that  anatomy 
can  boast  in  the  eighteenth  century  is  that  of  the 
absorbent  system.  It  has  been  mentioned  that 
RuDBEC  and  Bartholine  became  acquainted  with 
the  lymphatic  vessels  about  the  middle  of  the  pre-' 
ceding  century.  When  they  were  first  seen  and 
traced  into  the  thoracic  duct,  it  might  have  been 
supposed  natural  for  anatomists  to  suspect,  that  as 
the  lacteals  absorbed  from  the  cavity  of  the  intes- 
tines, the  lymphatics,  similar  in  figure  and  structure, 
might  possibly  perform  the  same  office  with  re- 
spect to  other  parts  of  the  bodv.  Notwithstanding 
this,  anatomists  in  general,  from  repeated  expen- 
ments,  particularly  such  as  were  made  by  injec- 
tions, were  persuaded  that  these  lymphatic  vessels 
did  not  arise  from  cavities,  and  did  not  absorb,  but 
were  merely  continuations  of  the  small  arteries. 
It  had  indeed  been  supposed  by  Dr.  Glisson,  who 
wrote  in  1654,  that  they  arose  from  cavities,  and 
that  their  use  was  to  absorb.  Dr.' Frederick  Hoff-* 
MAN  had  also  very  explicitly  laid  down  the  doc-* 
trine  of  the  lymphatic  vessels  being  a  system  of 
absorbents.  These  suggestions,  however,  produced 
little  eflfect.  And  it  was  reserved  for  Dr.  Hunter, 
of  London,  and  Dr.  Monro,  the  present  professor 
at  Edinburgh,  to  prove  that  the  lymphatics  are  ab- 
sorbing vessels  throughout  the  whole  body;  that 
they  are  similar  to  the  lacteals;  that  all  thefee  col- 
lectively taken,  together  with  the  thoracic  duct, 
constitute  one  great  and  general  system^  dispersed 
through  the  whole  body,  for  the  purpose  of  al>« 
sorption ;  that  their  sole  ofiice  is  absorption ;  and, 
finally,  that  they  serve  to  take  up  and  convey 
whatever  is  to  enter  the  composition  of  the  bloody  or 
to  be  again  mixed  zvith  the  blood,  from  the  intesti- 
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fiat  canal/  from  the  skin,  and  from  all  the  internal 
cavities  and  surfaces.* 

The  discovery  of  the  absorbent  system  is  justly 
considered  as  the  greatest  that  anatomy  has  sug- 
j^ested  since  that  of  the  circulation  of  the  blood. 
The  advantages  which  drise  from  the  know- 
ledge of  the  structure  and  office  of  this  system  of 
vessels  in  establishing  physiological  principles^ 
and  in  asceitaining  the  nature  and  treatment  of 
diseases,  are'  universally  admitted.  Before  the 
discovery  of  the  lymphatics  beiiig  a  system  of  ab- 
sorbents, it  was  impossible  to  give  a  clear  and 
consistent  account  of  a  great  number  of  phenomena 
which  are  now  satisfactorily  unfolded.  From  thi* 
source  much  knowledge .  has  been  obtained  con* 
cemin^  the  introduction  and  effects  of  poisons  i 
and,  aided  by  this  light,  physicians  ate  enabled  to 
trace  many  diseases  directly  to  their  causes,  to  ex* 
plain  the  assemblage  and  succession  of  symptoms, 
and  to  apply  remedies  with  more  prompt  and  ap- 

gropriate  efficacy.  On  this  account  physicians  of 
naming  and  judgment  have  not  been  wanting  who 
pronounce  the  solid  and  practical  usefulness  of  this 
discovery  even  to  exceed  that  of  the  circulation  of 
the  blood. 

But  whatever  may  be  the  comparative  estimate 
of  the  two  discoveries  in  relation  to  one  another,  it 
is  plain  that  they  are  both  the  most  memorable 

•  A  warm  gamrutcriy,  cotieeniinr  the  discorery  of  the  true  use  of  the 
hmfbMia,  wu  cwricd  on  between  Dr.  Hontik  and  Dr.  Monko.  T%e 
Mraer  asMTCs  that  he  unght  it  in  hit  lectures  lo  earlj  as  1746,  and  appeali 
to  his  poptls  for  the  truth  of  the  assertion.  The  latter  seems  to  have  made 
Che  ikauwtkf  in  1713;  and  in  1755  {mbltfhed  an  account  of  it  in  a  thesis 
IV  Tulihtt  m  Farih  AmimMm*.  Before  the  publication  of  this  thesis  Dr. 
Black  is  aid  to  have  informed  the  author  tlut  the  same  opinions  concern- 
iif  the  Talvnlar  lymphatics  had  been  long  entertained  by  Dr.  Huntkr. 
in  1756  Dr.  Mom  to  attended  Dr.  Hont£K*s  lectures  in  London  t  heard 
the  whole  doctrine  of  the  lymphatics  very  amply  explained;  and  in  1757 
tcnrinted  hia  opinion  at  Berlin,  without  taking  notice  of  Dr.  HuNTEa'Sa 
mo,  in  consequence,  duu^  him  with  plagitfim;  and  the  charge  is  re- 
tectcdbrDr.MoNio. 
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that  the  annals  of  anatomy  can  boast.  Under  the 
influence  ofthis  impression.  Dr.  Hunter  declared, 
in  one  of  his  lectures,  that  "  in  looking  over  the 
whole  progress  of  anatomy,  from  the  time  of 
Aristotle  to  the  present  day,  there  have  been 
*^  only  tivo  grand  discoveries  with  regard  to  thp . 
•^  physiology  of  our  bodies;  to  wit,  the.  Vascular 
*^  system^  or  circulation  of  the  blood,  and  the  Ab^ 
**  sorbent  system;  the  Brain  and  Nervous  system 
**  having  been  known  long  before*" 

Notwithstanding,  however,  the  weight  of  the 
arguments  adduced  by  Dr.  Hukter,  Dr.  Monko^ 
and  others,  in  support  of  this  doctrine  of  the  ab- 
sorbent system,  it  has  been  opposed  by  writers  of 
great  authority.    The  old  opmion,  that  the  veins 
perform  the  office  of  absorbents,  was  held    by 
Haller"  and  Meckel-    Within  a  few  years,  Mr. 
HuMPAGE,  in  a  work  entitled  **  Physiological  Re- 
searches into  the  most  important  Parts  of  the 
Animal  Economy,  &c."  undertook  to  controvert 
the  prevailing  doctrine  on  this  subject.     He  en- 
deavours to  prove,  conformably  to  the  opinion  of 
the  old  anatomists,  that  the  lacteals  and  lymphatics 
constitute  systems  of  vessels  entirely  separate  and 
distinct.     He  admits  that  the  lacteals  arise  from 
Ihe  internal  surface  of  the  alimentary  canal,  termi- 
nate in  the  thoracic  duct,  and  convey  the  chyle 
into  the  blood.     But  he  denies  that  the  lymphatics 
arise  from  cavities  and  surfaces,  or  that  they  ter- 
minate in  the  thoracic  duct;  and  maintains,  on  the 
contrary,  that  they  originate  from  the  heart  and 
arteries,  that  they  serve  to  convey  lymph  from  the 
blood,  and  that  they  terminate  on  all  surfaces  and 
cavities.     He  contends  that  the  use  of  the  lym- 
phatic glands  is  for  the  separation  of  the  lymph 
frDm  the  blood ;  and  that  the  lymphatic  vessels  ai;^ 
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excretory  ducts  to  the  lymphatic  glands.  For  the 
important  function  of  absorption  he  provides  in  the 
following  manner.  He  supposes  that,  although 
the  lymphatic  vessels  convey  fluids  from  the  blood, 
they  also  occasionally  possess  the  power  of  absorp* 
tion.  This  office,  he  imagines,  they  perform  after 
accomplishing  their  first  purpose;  that  is  to  say, 
after  conveying  the  lymph  to  the  various  parts  of 
the  body,  they  become  mere  empty  tubes,  and  ab- 
sorb whatever  is  applied  to  any  surfece.  Accord- 
ing-, therefore,  to  the  degree  of  inanition  or  reple- 
tion of  the  lymphatic  vessels,  in  his  opinion,  will 
the  body  be  m(>re  or  less  susceptible  of  the  absorp- 
tion of  any  fluid  applied  to  the  skin,  or  any  other 
surface  or  cavity. 

These^  however,  and  many  other  objections  to 
the  generally  received  doctrine  of  the  absorbent  • 
system,  have  gained  little  credit  among  the  most 
respectable  anatomists.  The  arguments  by  which 
they  are  attempted  to  be  supported  have  been 
shown  to  be  founded  on  injections  unskilfully  made^ 
on  observations  inaccurate,  and  conclusions  alto- 
gether illogical. 

In  the  early  part  of  the  controversy  on  this  sub- 
ject, itwasur^ed,  that,  before  the  doctrine  of  the 
lymphatics  bemg  a  system  of  absorbents  could  be 
established,  it  was  necessary  first  to  determine 
whether  this  system  is  to  be  found  in  other  ani- 
mals besides  man  and  quadrupeds.  Mr.  Hewson 
claimed  the  merit  of  having  proved  the  affirmative 
of  this  question,  by  discovering  the  lymphatic  sys- 
tem in  birds,  fishes,  and  amphibious  animals/ 

Since  the  time  of  Mr.  Hewson,  the  anatomy  of 
the  absorbent  system  has  been  greatly  extended 
and  improved.  The  ramifications  of  it,  in  almost 
every  part  of  the  body,  have  been  traced  by  Mr, 
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CauiKSHANk,  tvith  gfeat  accuracy;  and  from  his 
dissections,  figures  have  been  made  and  published 
which  are  deservedly  held  in  high  estimation.  To 
Mr.  Sheldon  also,  anatomists  are  much  indebted 
for  his  illustration  of  this  system.  And  M  ascaonu 
of  Italy,  has  likewise  bestoWed  great  pain$  on 
this  subject; 

As  a  general  system  of  anatomy,  the  **  Anato- 
"  mical  exposition  of  the  structure  of  the  human 
"  body,"  by  Professor  WiNSLOw,  of  the  University 
of  Paris,  though  compiled  and  published  earl/  in 
the  eighteenth  century,  was,  till  near  the  close  of 
it,  regarded  as  a  standard  work^  Th»  has,  of 
late,  given  place  to  a  more  comprehensive  and  ac* 
curate  compilation,  in  three  volumes,  executed  by 
Mr.  Fyfe,  of  Edinburgh,  under  the  direction  ot 
Professor  Monro,  Heistbr's  compendium,  dur-* 
ing  a  great  portion  of  the  century,  was  held  in  high 
esteem.  Dr.  Simmons,  of  I^ndon,  has  also  lately 
obliged  the  world  with  an  excellent  system  of 
anatomy,  in  which  the  subject  is  treated  with  un-i 
common  perspicuity  and  elegance.  Among  trea- 
tises on  anatomy  in  general,  those  presented  to  tho 
world  by  Sabatier  and  Plenck,  within  a  few 
years,  deserve  to  be  particularly  mentioned.  Mr, 
John  Bell,  of  Edinburgh,  has  published  two 
volumes  of  a  system  of  anatomy,  which  is  con- 
sidered as  a  very  able  work,  so  far  as  it  goes,  and 
will  probably  be  completed  in  a  short  time.  Mr, 
Charles  Dell,  of  the  same  city,  in  a  work  en- 
titled "  A  System  of  Dissections,"  has  done  much 
towards  facilitating  and  familiarizing  the  study  of 
anatomy,  and  displaying  the  appearances  of  mor- 
bid parts  of  the  body.  And  a  very  recent  "  Com-» 
**  pendium  of  Anatomy"  by  Mr.  Fyfe,  above-men-i 
tioned,  illustrated  by  a  large  number  of  en|;ravings» 
is  supposed  to  contain  improvements,  ot  more  or 
Jess  value,  on  every  preceding  work  of  that  kind» 
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To  the  above  may  be  added  a  variety  of  valuable 
publications  by  Professor  ScarpAi  of  Pavia,  who 
nas  weJJ  supported  the  reputation  of  the  former 
Italian  schools  of  anatomy. 

In  particular  departments  of  anatomy  much  has 
been  done  within  the  century,  to  enrich  the  science, 
which  ought  not  to  be  passed  without  special  no* 
tice. 

The  gravid  uterus  is  a  subject  which  has  at* 
tracted  much  attention,  and  received  considerable 
improvement,  within  this  period.  The  works  of 
Albikvs,  Roeobrer,  and  Jekty,  have  greatly  en* 
larged  the  knowledge  of  former  anatomists  on  this 
point.  But  Dr.  Hukter's  publication  on  the  gra^ 
vid  Mterus,  to  which  he  had  devoted  a  long  time 
and  uncommon  pains,  far  excelled  every  preceding 
work.  Meckel,  and  the  second  Monro,  have 
treated  of  the  nerves  to  considerable  extent;  Weit* 
brecht  and  Leber  on  the  joints  and  fresh  bones ^ 
SoEMERRiNG  and  Monro  on  the  brainy''  Port£r<> 
FiELOrHALLER,  ZiNN,  and  Wrisberg  on  theesfei 
CoTUNNius,  Meckel,  jun.  Camper,  Scarpa,  and 
manv  others,  on  the  ear.  Walter  is  celebrated  fof 
his  description  of  the  veins  of  the  head  and  neck,  as 
well  as  very  elegant  plates  of  the  nerves  of  the  thoraa 
and  abdomen.    Trew  has  ably  treated  of  the  dtf^ 


f  Mr.  SoniBiima  thiakt  it  proUdc  Unt  die  tmd  b  tetted  in  di« 

laid  of  the  Tcntridet  of  the  bnin.  He  isferi  this  from  the  fact  of  the 
nerves  of  Tiuon,  hewing,  taste  and  smell  being  all  at  their  origin  in  con» 
tact  with  andeiposed  to  the  aetioa  of  the  flnid  in  the  ^utricles;  from  thf 
•me  taking  place  with  regard  to  the  nenres  of  touch,  originatioe  from  th^ 
fifth  pair,  the  glosMvphaiyngeal,  those  belonging  to  the  organ  ot  voice  and 
the  motiona  of  the  ejeai  from  the  impossibili^  of  finding  a  solid  part  of  thn 
brain  imo  which  the  terminations  of  all  the  nenres  can  be  traced;  from  thn 
ncrres  of  the  ftiest  senses,  via.  hearing  and  seeing  being  most  extensirelf 
opaaded  and  most  directlf  in  contact  with  this  flmd;  from  the  pretert 
natural  increase  of  this  fluid  in  the  Tentricles  of  xicketty  childien,  which 
perhaps  may  be  the  cause  of  their  uncommon  acuteness  of  mind;  and, 
finally,  fimn  the  fact,  that  no  animal  poaiesses  so  capackms  and  so  perfectly 
Mganined  ventricles  as  man»  they  being  in  the  other  mammalia  much 
■nailer  than  in  m^n,  sCiU  leu  is  birdsj  least  of  all  in  fishes,  an^  absoluteI|r 

^^tating  ift  iaicaa* 
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ferences  betioecn  the  fcelal  and  adult  vessels;  Dr» 
MoNRo^  jun.  on  the  Bur  sue  Mucosae,  &c. 

The  anatomists  of  the  eighteenth  century  have 
effected  great  improvements  in  the  science,  and 
^Lcilitated  the  communication  of  it  to  students,  by 
the  number  and  correctness  of  their  engravings. 
Figures  of  the  bones,  in  folio,  have  been  published 
by  Cheselden,  Albinus,  Sue  and  Trew.  The 
muscles  are  exhibited  by  Cowper  and  Albinus 
with  great  accuracy;  by  the  latter  particularly  in  a 
style  of  elegance  which  cannot  easily  be  surpassed. 
Haller's  Icones,  especially  of  the  arteries,  are 
much  admired.  Anatomical  figures  of  particular 
and  smaller  parts  of  the  body  are  without  number, 
and  many  of  them  possess  great  excellence.  It 
will  be  sufficient  to  mention  a  few ;  such  as  those 
by  MoRGAGNi,  RuYSCH,  Valsalva,  Sanctorini, 
Heister,  Vater,  Cant,  Zimmerman,  Walter^ 
&c. 

The  vast  work,  projected  by  Vicq-d'-Az yr,  .  of 
France,  was  soon  terminated  by  his  premature 
death.  He  conceived  the  idea  of  representing 
anatomically  the  whole  animal  kingdom,  from  man 
down  to  the  simplest  hydra,  of  giving  exact  figures 
of  every  form  of  living  matter,  and.  of  consoli-* 
dating  the  immense  plan  into  one  great  whole. 
Upon  the  brair^,  alone  nineteen  folio  plates  are  em- 
ployed, of  which  several  are  coloured;  these  are 
executed  with  admirable  elegance.  This  universal 
system  of  anatomy  and  physiology,  both  human 
and  comparative,  was  proposed  to  be  executed  in 
the  same  splendid  style.  But  he  lived  only  to  finish 
five  numbers.  The  design  is  apparently  too  ex-, 
tensive  to  be  accomplished  within  the  period  of  a 
single  life. 

In  Great-Britain,  likewise,  an  extensive  anato* 
mical  work  has  been  undertaken  by  Mr.  Andrew 
Bell,  entitled,  4natomia  Britannica,  under  the 
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iils(>ection  of  Mr.  Fyfe  and  Di*.  Moi^ro.  It  is 
deigned  to  compose  a  complete  illustration,  both 
general  and  particular,  of  the  human  body,  by  a 
selection  from  the  best  plates  of  all  the  ereatest 
anatomists,  as  well  foreign  as  British,  exhibiting 
the  latest  discoveries,  and  accompanied  with  co^ 
pious  explanations.  The  whole  number  of  plates 
IS  to  be  upwards  of  three  hundred,  in  royal  folio^ 
of  which  a  large  proportion  are  already  published. 

The  art  of  injection  and  of  laviklfig  preparations^ 
which  was  before  stated  to  have  reached  such  a 
point  of  excellence  towards  the  close  of  the  $eten*? 
teenth  century,  has  been  very  extensively  and  sue** 
cessfully  exercised  during  the  eighteenth.  The 
modern  practice  of  corroain^  the  fleshy  parts  and 
leaving  the  moulded  wax  entire,  is  so  useful  as  well 
as  ornamental,  that  it  reflects  great  credit  on  Dr. 
NicHOLLs,  the  ingenious  inventor.  In  the  injec* 
tion  of  the  lacteals  and  lymphatics  the  late  century 
may  justly  claim  the  credit  of  having  made  very 
considerable  progress. 

Morbid  dissections  form  a  new  and  interesting 
era  in  anatomy  and  medicine.  Bometus,  near  the 
end  of  the  seventeenth  century,  had  published  his 
Sepidchreium  Anatomicum.  Morgagni,  in  his 
inestimable  work,  '^  De  causis  et  Sedibus  Mor* 
"  borvm^*  has  enriched  morbid  dissections  with 
many  precious  additions,  and  has  rendered  them 
highly  instructive  to  the  medical  practitioner; 
LiEUTAtrnand  Haller  have  al3o  greatly  increased 
the  stock  of  knowledge  on  this  point.  Most  of 
^e  distinguished  anatomists,  indeed,  have  con- 
tributed their  exertions  to  improve  the  principlesof 
medicine,  by  directing  their  dissections  to  this  ob- 
ject. Lately  Dr.  Baillie's  publications  on  morbid 
anatomy,  illustrated  by  correspondent  engravings, 
do  the  highest  honour  to  his  diligence,  learning, 
and  judgment. 
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Besides  the  discoveries  and  imf^ovements  ob^ 
tained  from  the  dissection  of  human  bodies^  dm^ 
parative  Anatomif  or  Zootomy  ha^  made  great  pro^ 

SS6S  in  the  coarse  of  the  eighteenth  century** 
any  adrsmtages  have  arisen^  and  may  be  ex- 
pected hereafter  to  arise^  from  this  source.  In  ad« 
dition  to  the  benefits  resulting  from  a  more  en« 
larged  acquaintance  with  the  properties  and  func* 
tions  of  animated  nature,  which  often  reflect  light 
on  the  human  economy,  and  are  founded  in  the 
knowledge  of  comparative  anatomy,  ihewterinarjf 
art  has  lately  become  so  extensive  and  respectable 
as  to  require,  on  its  own  account,  a  more  minute 
examination  of  the  structure  of  many  animals* 

The  most  illustrious  names  among  such  as  have 
distinguished  themselves  in  human  anatomy,  are 
in  general  precisely  those  who  have  done  the  most 
to  extend  the  limits  of  comparative  anatomy  in 
the  eighteenth  century.  To  prove  this  it  will  be 
sufikient  to  recal  the  reader's  attention  •  to  the 
writings  of  Hallbr,  Dr.  and  Mr.  Hunter,  the 
^rst  and  second  Monro,  &c.  The  Essay  on  Com-- 
parative  Anatomy,  by  the  first  MoNtio,  affords  proof 
of  the  diligence  he  exercised  on  the  subject.  Hie 
thesis  of  the  second  Monro,  *^  De  testibus  in 
variis  amtnedibusy*  abounds  with  evidence  of  deep, 
laborious  and  successful  researches.  And  his  work 
on  Fishes,  mentioned  in  the  preceding  chapter^ 
has  greatly  contributed  to  enlarge  our  acquaint* 
knee  with  the  structure  and  functions  of  that  large 
class  of  animals.  Every  anatomist  is  informed  of 
the  discoveries  and  improvements  made  by  Dr.  and 
Mr.  Hunter  in  their  numerous  dissections  of  ani* 
mals,  and  of  the  principles  and  doctrines  which 
these  dissections  enabled  them  to  establish.  They 
were  followed  by  Mr.  Hewson,  Mr.  Cruik- 
SHANK,  and  many  others  of  distinguished  reputa- 
tion, who  were  employed  in  the  mvestigation  of 
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the  ab«>rbcnt  system.  Daubenton  and  Vicq- 
x>*-AzYR,  of  France,  the  dissections  made  under 
tbe  orders  of  the  Royal  Academy  of  Sciences  of 
Paris^  Spallanzani,  of  Italy,  Camper^  of  Hol- 
land, the  late  extensive  and  systematic  work  of 
Mons.  CirviER,  which  exhibits  the  dawn  of  an 
improved  arrangementi  and  a  great  number  o? 
the  most  eminent  zoologists  of  the  age,  have  strong 
claims  to  be  commemorated  in  a  review  of  the 
comparative  anatomists  of  the  eighteenth  century/ 
In  concluding  this  brief  survey  of  the  subject,  it 
may  not  be  improper  to  remark  that  far  less  re- 
named to  be  done  in  anatomy,  at  the  tommence- 
ment  of  the  late  century,  than  in  any  of  the  other 
branches  of  medicinCi  The  leading  principles  of 
the  science  had  been  chiefly  ascertained  and  settled 
by  the  industry  and  perseverance  of  preceding 
ages.  And  the  greater  part  of  what  was  left  to 
be  accomplished  consisted  in  a  superior  fulness,  ac- 
curacy, and  minuteness  of  description^  more  ele< 
gance  of  delineation  ^  more  neatness  and  variety  of 
preparations,  and  a  progressive  improvement  in  th6 
arts  of  dissection  and  demonstration.  It  is  evident 
that,  in  all  these  respects^  a  considerable  progress 
has  been  made  withm  the  period  under  review^ 


tHYSIOLOOYi 

That  department  of  physical  science  which 
treats  of  the  various  properties  and  functions  of 

r  Ib  iddilioii  to  the  abo?e»mefitioBe4  works  and  iiainet»  it  may  not  (e 
faa|BM|m  to  subjoin  the  foUowiog  comparatiTe  aaatomistt^  selected  from  a 
peat  mnilbcr,  Fragmentt  of  the  QuriewttU  U  Ntimrt;  the  collections  oC 
SLAftiut  and  Valcmtini;  Dv  VaanaT,  Colliiis,  Srvaify  Colsiian, 
and  Ho  MS,  on  fmadrnpedt  and  Urds;  CaAaAS,  RoasiL,  and  Font  a  ma,  on 
nftiUs;  AaTcoi,  the  Oooans,  and  BaoussoiiiT«  osk/s^si  RsAUifua, 
theOaorvaoTti  Bomnct,  andLTOiiMBT«ODaif«<r;  and  Ellis,  Don  ati« 
TaiiiaLCT,  BAKta,  BASTsa,  BoaAoscH*  FoasKAL,  AoansoMi  MvAr 
Lta,  PallaIi  and  Di^iMAia,  on  vnrwu^  t^tfSjta  vidf^ijffi* 
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living  bodies  must  be  allowed  to  possess  fi^reat  i 
portance ;  and  the  review  of  its  process  auring  a 
hundred  years  of  more  industry  and  enterprize  in 
the  pursuit  of  natural  knowledge  than  the  world 
has  ever  witnessed  before,  will  be  supposed  to 
present  difficulties  proportioned  to  the  extent  and 
•complexity  of  the  subject. 

.  To  such  as  feel  a  genuine  attachment  to  the 
science  of  nature,  few  subjects  present  inquiries 
of  a  more  interesting  and  instructive  kind.  When 
improved  as  far  as  the  state  of  the  other  cotempo- 
jzry  sciences  will  admit,  it  will  be  found  to  exhibit 
^  systematic  result  of  all  the  experiments  and  ob- 
servations, facts  and  principles,  which  serve  to  ex- 
plain and  illustrate  the  phenomena  of  animated 
nature*  And  when  it  shall  reach  that  point  of 
advancement  to  which  a  cautious  estimate  of  the 
powers  of  the  human  mind  may  suppose  it  to  pro- 
ceed, it  will  probably  be  enabled  to  diffuse  lights 
and  suggest  improvements  far  beyond  the  most 
unguine  expectations  c^  the  naturalists  of  the  pre- 
sent day.  In  zoology,  botany,  anatomy,  and  the 
theory  and  practice  of  physic,  these  good  effects 
may  be  confidently  anticipated. 

As  all  living  bodies  are  subjects  of  physiological 
inquiry,  and  as  by  living  bodies  are  here  meant  all 
those  which  are  enabled,  by  a  certain  organized 
•tructure,  to  grow  and  to  propagate  their  kind,  it 
is  plain  that  physiology  must  extend  to  the  whole 
of  that  organical  economy  in  animals  and  plants 
which  the  author  of  nature  has  contrived  for  the 
preservation  of  the  individual,  and  the  continu- 
ance and  propagation  of  the  species.  But  al- 
though it  is  not  intended,  in  this  brief  retrospect, 
wholly  to  overlook  the  history  of  the  doctrines  of 
general  ph3^3iology  for  the  late  century,  it  may  be 

E roper  to  apprize  the  reader  that  the  objects  of 
uman  physiology  will  chiefly  claim  attention. 
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This  restricted  view  of  the  subject  is  preferred,  on 
the  present  occasion,  not  only  on  account  of  the 
Teqaidtt  brevity,  but  because  the  chief  design  of 
introducing  this  sketch  of  the  progress  of  phvsi- 
ology  is  to  consider  it  in  subserviency  to  medical 
science,  and  as  preparatory  to  the  remarks  which 
are  to  follow  concerning  the  theory  and  practice  of 
physic. 

At  the  close  of  the  seventeenth  century,  physi- 
ology presented  a  chaos  of  the  wildest  and  most 
discordiant  principles.  The  extravagant  notions 
of  the  Galenists  and  Chemists  had  indeed  ceased  to 
be  generally  defended  s  but  they  were  succeeded 
by  uiose  of  the  mathematicians,  which  were  nearly 
as  far  removed  from  truth  and  nature.  The  dis- 
covery of  the  circulation  of  the  blood,  in  the  be- 
gimmg  of  the  seventeenth  century,  had  given  rise 
to  the  introduction  of  mechanics  into  medical  doc- 
trines. And  as  that  system  of  philosophy  was 
founded  upon  the  general  laws  of  nature,  the 
ablest  physiologists  of  the  day  were  easily  induced 
to  apply  it  to  the  human  body ;  which  was  sup-, 
posed  to  differ  only  from  the  rest  of  the  universe 
^  m  the  variety  and  complexness  of  its  machinery. 

Bellini,  of  Florence,  was  the  first  who  at- 
tracted much  attention  by  the  introduction  of  ma- 
thematics into  physiology.  Professor  Borelli  pur- 
sued the  same  course  of  reasoning,  and  soon  be- 
came one  of  its  most  enthusiastic  admirers.  He 
employed  it  so  well  in  showing  how  the  muscles 
act  as  cords,  and  the  bones  as  levers,  that  he  thence 
undertook  to  explain,  with  happy  effect,  the  phe- 
nomena of  standing,  walking,  leaping,  flying  and 
swimming,  in  different  animals/  Emboldened 
by  the  success  of  his  first  attempt,  he  afterwards 
ventured  to  explain,  on  the  principles  of  mecha* 
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nism,  all  the  internal  motions  and  their  proxtmato 
causes.  On  the  same  groundhe gare  a  minute  ac^ 
count  of  the  pulsation  of  the  heart,  of  the  circu-^ 
ladon  of  the  blood,  of  the  office  of  the  lungs,  the 
kidneys  and  the  liver,  of  the  nervous  fluid,  and  the 
semen,  of  vegetation,  generation,  nutrition,  hun^ 
ger,  thirst,  pain,  lassitude,  and  febrile  heat.  By 
this  ardent  speculatist  all  nature  was  interpreted  on 
mathematical  principles;  for,  except  the  mecha- 
nical, he  was  willing  to  admit  no  other  secondary 
powers  in  nature,  He  thought,  with  Plato,  that 
the  Deity  himself  was  always  geometrismgj  and 
was  fully  persuaded  that  physical  knowledge  could 
only  be  acquired  through  the  medium  of  geometri-» 
cal  demonstrations  and  forms. 

With  what  eagerness  and  zeal  Dr.  Pitcairn 
adi^ted  mechanical  physiology,  and  to  what  un-^i 
reasonable  extremes  he  was  disposed  to  carry  it,  is 
sufficiently  known.  So  attached  was  he  to  the  ge-f 
ometrical  mode  of  demonstration,  that  he  appeared 
to  consider  it  as  the  only  species  of  evidence,  ex- 
cepting the  senses,  that  deserved  any  reliance. 

These  opinioqs  were  warmly  adopted  and  sup- 
ported by  the  illustrious  Boerhaave,  who  first  ap-. 
peared  as  a  public  teacher  about  the  beginning  of 
the  eighteenth  century.  He  exhibited  the  first 
successfiil  example  of  combining  physiology  with 
anatomy,  reduced  the  former  rtom  a  rude  and 
chaotic  into  a  regular  state,  and  conferred  upon  it 
that  systematic  and  elegant  form  which  so  greatly 
recommended  it  to  the  notice  and  admiration  of 
the  world.  But  a  more  particular  account  of  the 
opinions  of  this  distinguished  physician  will  be 
given  under  a  succeeding  head. 

Baron  Haller,  the  disciple  of  Boerhaave, 
pursued  the  steps  of  his  master,  and  far  surpassed 
him  in  his  physiological  career.  He  made  a  uni-s 
ver$al  collection  of  preceding  discoveries  in  ana*: 
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tomy  and  physiology,  and  digested  them  into  or- 
der and  method.   .He  surveyed  every  p^rt  of  the 
buman  body,  explained  the  various  functions  ac- 
cording to  the  best  lights  which  the  state  of  sci- 
ence at  that  time  afforded,  corrected  the  errors  of 
preceding  writers,  and  by  a  series  of  indefatigable 
labours,  was  Enabled  to  make  very  important  ad- 
ditions to  the  existing  stock  of  knowledge.     In  his 
great  work,    entitled  Elementa  Physiologic  Cor^ 
parts  Humanly  he  examined  the  opinion^  which 
have  been  recommended,  or,  at  leasts  advanced 
by  all  the  most  celebrated  authors.     Nothing  of 
importance,  that  had  been  previously  published, 
escaped  his  notice.     The  most  rapid  sketch  of  the 
errors  m  physiology  which  he  detected,  of  the  new. 
facts  which  he  added,  of  the  ingenious  and  pro- 
found views  which  he  opened,  of  the  doubts  he 
lemovedy  and  of  the  theories  he  reformed  and  im- 
proved, would  exceed  the  limits  assigned  to  this 
work.' 

But  the  greatest  of  Haller's  discoveries,  and 
that  which  forms  an  era  in  the  progress  of  physi- 
ology, is  the  irritability  of  the  animal  fibre.  This 
irritable  or  contractile  power  is  that  property  by 
ivhich  muscles  recede  nfom  stimuli,  and  become 
shorter  on  being  touched  by  them.     It  is  a  power 

* 

t  Btfon  Albkst  de  Hallib  was  born  at  Berne,  October  x8,  Z7o8« 
and  died  In  x  777.  He  was  unquestionably  one  of  the  greatest  men  of  the 
age  in  wbsch  he  Uved ;  being  equally  distioguiahed  for  the  extent  and  va« 
ricty  of  hii  learning,  the  vigour  and  comprehensiveness  of  his  mind,  the 
pnricj  of  hit  taste,  and  the  excellence  of  his  moral  and  religious  character. 
His  great  aetaiBments,  and  the  uncommon  powers  which  he  displayed  ia 
almost  ewrj  kind  of  knowledge,  and  particularly  in  anatomy,  physiology, 
medicine,  botany,  and  various  branches  of  natural  history,  and  also  in 
classical  and  polite  literature,  are  generally  known.  He  was  not  less  dis« 
taagniihed  as  a  friend  to  the  religion  of  Christ.  He  not  only  profeued  to 
believe  in  revelation,  and  to  cherish  a  warm  attachment  to  the  gospel ;  but 
amidst  hts  multiplied  avocations,  he  spent  much  time  in  studying  the  scrip- 
tana,  and  the  evidences  of  their  divine  origin;  and  entered  the  Kits  as  thei^ 
avowed  advocate  and  defender.  His  excellent  LetUn  to  hi*  Daughter  will 
long  remain  a  monument  at  once  of  his  regard  to  religion,  and  of  his  pater* 
ivlfiddttj.    £fc  HiMAT^s  idmnri  •/  /Ukrt  dt  UMr,  M.  D.  ^c.  &c. 
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inherent  in  the  muscular  fibre,  and  essential  to 
life.  It  is  so  far  independent  of  nerves,  and  so 
Kttle  connected  with  reeling,  which  is  the  lead- 
ing property  of  nerves,  that,  upon  stimulatinr 
any  muscle  by  touching  it  with  caustic,  or  irri- 
tating it  with  a  sharp  point,  or  directing  the  elec- 
tric spark  through  it,  the  muscle  instantly  con- 
tracts ;  although  the  nerve  of  that  muscle  be  tied ; 
although  the  nerve  be  cut  so  as  to  separate  tKe 
muscle  entirely  from  all  connection  with  the  ner- 
vous system ;  although  the  muscle  itself  be  sepa- 
rated from  the  body;  and  although  the  animal 
upon  which  it  be  performed  have  lost  all  sense  of 
i5?eling,  and  have  been  long  to  all  appearance 
dead.  It  is  by  this  irritable  principle  that  an  in- 
cised muscle  contracts  so  powerfiilly;  and  that  a 
divided  artery  shrinks  and  retires  into  the  flesh. 

This  important  principle  of  irritability^  which 
Haller  denominated  Vis  Insitdy  from  its  being  an 
inherent,  independent  and  permanent  property  of 
the  living  fibre,  was  in  a  great  measure  unknown 
to  preceding  physiologists.  Boerh  a  a vE  acknow- 
ledged an  active  power  in  the  heart,  and  a  latent 
principle  of  motion  in  the  parts  of  it  when  di- 
vided; but  nevertheless .  he  attributed  this  to  the 
nerves,  though  the  communication  with  the  brain 
had  been  entirely  cut  off.  The  celebrated  Dr. 
Whytt,  of  Edinburgh,  followed  nearly  the  same 
path,  with  only  some  difference  in  point  of  expres- 
sion. About  the  middle  of  the  century  now  under 
consideration,  this  physician  was  engaged  in  a 
controversy  with  Haller  on  this  subject.  Whytt 
contended  that  all  the  phenomena  of  irritability 
might  be  referred  to  nervous  influence,  and  rejected 
his  antagonist's  principle  of  muscular  action,  as 
founded  in  error,  and  unnecessary  to  explain  the 
phenomena.  On  the  contrary,  to  this  Vis  Nervosa 
of  Whytt,  though  maintained  with  all  the  aid  of 
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mgenoitf  and  learning,  Haller,  with  much  greater 
force  and  conclusiveness  of  reasoning,  persisted  in 
opposing  his  doctrine  of  Vis  InsitOf  as  a  primary, 
essential,  and  inherent  quality  of  the  hying  fibre, 
dependent  on  its  original  structure  and  organiza* 
tion,  and  entirely  independent  of  the  nerves.  Not 
many  years  ago  Professor  Monro,  of  Edinburgh, 
in  his  Observations  an  the  Stjnicture  and  FunC" 
tians  qf  the  Nervous  System^  renewed  the  at- 
tempt, though  it  is  conceived  without  success,  to 
invalidate  the  doctrine  of  Haller. 

In  pursuance  of  this  interesting  doctrine,  Hajl- 
LER  contemplates  the  living  body  under  a  four-fold 
division,  into  parts,  1.  Irritable;  2.  Inirritable; 
3.  Sensible;  4.  Insensible.  Among  irriVafr/e parts 
be  ranks  the  heart,  the  muscles  generally,  the  dia- 
phragm,  the  oesophagus,  the  stomach,  the  intes- 
tines, the  gall-duct,  the  arteries,  the  absorbents, 
and  the  bkdder.  Among  inirritable  parts  he 
reckons  the  lungs,  the  liver,  the  kidneys,  the 
^leen,  and  the  nerves.  Among  sensible  parts  he 
enumerates  the  brain,  the  $[Hnal  marrow,  the 
nerves,  the  skin,  the  internal  membranes  of  the 
stomach,  intestines,  and  bladder,  the  ureters,  the 
muscular  flesh,  and  the  breasts.  Among  insensible 
parts  he  considers  the  dura  mater,  the  pia  mater, 
the  periosteum,  the  peritonaeum,  the  pleura,  the 
pericardium,  the  omentum,  the  cellular  texture, 
the  cuticle,  the  rete  mucosum,  the  fat,  the  ten- 
dons, the  capsules  and  ligaments  of  the  joints,  thii 
bones,  the  marrow,  the  teeth,  and  the  gums. 

From  this  account,  given  by  Haller,  of  the  va- 
rious parts  which  are  united  to  form  an  animal 
system,  it  results  that  the  irritable  and  sensible  por- 
tions are  comparatively  few  and  small;  that  the 
great  mass  of  the  body  consists  of  inirritable  and 
insensible  parts,  which  serve  to  combine,  envelope 
and  defena  the  former,  aod  thereby  to  constitute  a 
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moving  perfect  whole,  adapted  to  assume  the  ac' 
lions  of  life,  and  to  sustain  the  Impression  of  sur^ 
rounding  objects. 

In  this  arduous  inquiry^  which  so  long  engaged 
the  mind  of  Haller,  and  which  led  to  so  many 
interesting  results,  he  was  not  condemned  to  the 
necessity  of  labouring  alone.  The  example  of  the 
preceptor  inspired  many  of  his  pupils  with  the 
same  spirit  of  exertion  and  enterprize.  Zinn, 
Zimmerman,  Caldant,  and  several  others,  ani- 
mated by  a  liberal  emulation,  laboured  with  in- 
defatigable diligence  to  extend  and  improve  the 
discoveries  of  their  illustrious  master.  Thus,  by 
the  combined  exertions  of  the  teacher  and  his  stu- 
dents, was  the  philosophy  of  animal  life  more 
deeply  investigated  than  ever  before,  and  eventu- 
ally pfaced  on  a  basis  almost  entirely  new. 

The  effects  of  Haller's  doctrine  of  irritability 
in  improving  physiological  and  medical  principles 
must  be  obvious  to  the  most  superficial  observer^ 
It  will  not  be  thought  extravagant  to  say  that  he 
seems  to  have  laid  the  true  foundation  of  the  sci- 
ence of  medicine  j  if  indeed  such  a  foundation  can 
be  said  to  be  yet  laid*  From  Haller,  more  than 
from  any  single  writer.  Dr.  Brown,  and  other  mo- 
dern systematic  reformers,  who  have  done  most  to 
improve  medical  principles,  seem  to  have  borrowed 
the  torch  by  which  they  were  enabled  to  direct 
their  progress,  and  to  explore  the  obscurities  of 
their  route. 

But  notwithstanding  Haller*s  felicity  in  ac- 
complishing so  much  to  aid  tiie  progress  of  physi- 
ology, he  did  not  live  to  witness  two  of  the  most 
signal  improvements  in  that  science  which  the 
eighteenth  century  can  boast.  He  died  in  the  year 
1777,  just  about  the  time  when  a  new  and  unex* 
pec  ted  light  began  to  be  shed  upon  the  functions 
of  respiration  and  digestion. 
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*rhc  odice  of  the  Lungs ^  which  is  now  of  all  the 
tinima)  functions  the  best  understood  and  the  most 
Susceptible  of  scientific  illustration,  was  unknown 
to  Haller;  He  supposed  that  the  principal  ob-^ 
jcct  of  respiration  was  to  form  the  voice.  That 
such  a  man,  possessed  of  all  the  knowledge  of  pre-* 
ceding  and  cotemporarjr  physiologists  on  this  sub- 
ject, should  have  acquiesced  in  til  is  .conclusion,  is 
indeed  matter  of  surprize ;  but  at  the  same  time  it 
serres  to  fix  the  source,  and  to  enhance  the  value  of 
this  great  discovery. 

To  modem  chemistiy  the  praise  of  Unfolding  the 
mystery  of  respiration  is  certainly  due.  The  estab- 
lishment of  this  truth  alone  is  almost  sufficient  to 
subvert  the  did  aiid  to  erect  a  new  system  of  physi- 
ology. And  if  no  other  benefit  than  this  had  arisen 
from  all  the  brilliant  discoveries  which  chemistry 
offers  to  the  world,  it  would  hiive  sufficed  to  rescue 
that  science  from  neglect,  ind  to  assign  it  an  ele-^ 
rated  rank  among  the  objects  of  human  know- 
ledge. 

It  is  often  asserted  that  tnuch  of  the  true  office 
of  the  hmgs  was  known  to  the  physiologists  of  the 
seventeenth  century.  Even  from  much  mote  an-* 
bient  writers  expressions  sometimes  escape  which 
show  a  tendency  to  just  views  of  the  subject;  as  for 
example,  when  air  received  in  respiration  is  sup- 
posed to  afford  the  pabulum  vitae^  spiritus  alimen*^ 
turn,  &c.  But  in  the  century  just  mentioned  a 
much  nearer  approximation  to  the  truth  was  un- 
doubtedly made.  Verheyen  observed  that  those 
animals  which  respire  most  have  the  warmest 
bloods  Lower  demonstrated  that  the  blood  re- 
ceives a  new  and  a  brighter  colour  in  passing 
through  the  lungs.*     Verheyen  and  Borelli  both 
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proved  that  tht  air  loist  something  by  comirrg  it! 
contact  with  that  organ.'"  And  the  former  re- 
marked that  this  something  is  absorbed  by  the 
Jungs ;  is  probably  that  which  maintains  combus* 
tion,  which  qualifies  the  air  to  support  animal  life^ 
and  imparts  to  the  blood  the  vevmilion  colour/ 
Towards  the  latter  part  of  the  same  century  Dr. 
Hook  and  Dr.  Mayow  published  opinions  con- 
cerning respiration,  which  approach  more  nearly  to 
the  doctrine  now  generally  received  than  could 
be  readily  believed  if  their  writings  themselves  did 
not  bear  witness.  The  former  seems  to  have  been 
obscurely  acquainted  with  oxygen  and  its  absorp- 
tion in  breathing.  The  latter,  according  to  the 
opinion  of  Dr.  Beddoes/  "  was  acquainted  with 
**  the  composition  of  the  atmosphere,  and  per- 
**  ceived  the  action  of  vital  air  in  almost  all  the 
*'  wide  extent  of  its  influence.  He  carried  on  his 
^^  investigation  of  respiration  from  the  diminution 
**  of  the  air  by  the  breathing  of  animals,  to  the 
*'  change  it  produces  in  the  blood  during  its  pas- 
^*  sage  through  the  lungs*  The  ofllice  of  the  lungs, 
says  Dr.  Mayow,  is  to  separate  from  the  air,  and 
convey  to  the  blood  one  of  its  constituent  parts^'* 
It  is  astonishing  that  such  suggestions  should 
have  been  so  little  known  and  so  little  attended  ta 
by  succeeding  physiologists.  ITiey  seem  to  have 
attracted  but  slight  regard  at  the  time  of  their  pub- 
lication, and  very  soon  afterwards  to  have  he^n 
completely  forgotten.  But,  after  all,  it  must  be 
admitted  that  the  superior  light  of  modem  discove- 
ries, reflected  on  organs  of  eager  discernment,  is 
alone  suflicient  to  enable  the  reader  of  those  anti* 
quated  writings  to  perceive,  in  the  few  truths  they 
contain,  blended  and  buried  under  so  much  obscU"* 

to  tract,  De  mtu  HetpiratioHit, 

^  Sec  Dr.  BBoooii*«^W7/fi{^  ZV.  Matow*i  Wwt^ 
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«?ty,  mistake  and  error,  the  true  principfes  of  res- 
piration. 

There  cannot  be  stronger  proof  of  the  fact  that 
these  obscure  hints  of  the  real  use  of  respiration 
-were  unknown  or  forgotten  by  succeeding  physio- 
logists, than  may  be  found  in  the  works  ot  Haller 
and  Dr.  William  Hunter.  The  opinion  of  the 
former  of  those  great  physiologists^  concerning  the 
subserviency  of  respiration  chiefly  to  the  formation 
of  the  voice,  has  been  already  mentioned.  The 
lattcTy  in  his  introductory  lecture,  published  in 
1784,  expresses  himself  as  tollows :  "  Respiration 
we  cannot  explain;  we  only  know  that  it  is,  in 
facty  essential  and  necessary  to  life.  Notwith- 
standing this,  when  we  see  all  the  other  parts  of 
the  body,  and  their  functions  so  well  accounted 
for,  we  cannot  doubt  but  that  respiration  will  be 
so  likewise.  And  if  ever  we  should  be  happy 
enough  to  find  out  clearly  the  object  of  this  func- 
tion, we  shall,  doubtless,  a$  clearly  see,  that  this 
organ  is  as  wisely  contrived  for  an  important 
office,  as  we  now  see  the  purpose  and  importance 
**  of  the  heart  and  vascular  system ;  which,  till 
**  the  circulation  of  the  blood  was  discovered,  was 
**  wholly  concealed  from  us.'* 

It  will  scarcely  be  necessary  to  add  to  what  is  al- 
T\eady  stated  concerning  Hook  and  Mayow,  that 
Mr.  Boyle  and  Dr.  Hales  were  much  engaged  on 
the  same  subject,  and  that  the  latter  particularly 
Mras  greatly  useful  by  his  experiments  and  re- 
searches in  pneumatic  philosophy,  which  paved  the 
way  for  the  brilliant  improvements  of  his  successor^ 
in  that  inquiry. 

The  splendid  progress  of  pneumatic  chemistry 
which  ennoble^  the  last  twenty-six  years  of  the 
eighteenth  century,  has  been  detailed  in  another 
place.  The  discovery  of  oxygeriy  and  the  analysi$ 
pf  tile  atmosphere^  are  prominent  points  in  th^t  pro* 
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gress ;  and  they  likewise  constitute  the  basia  of  tha 
principles  which  were  afterwards  so  succeasfutty 
applied  to  explain  the  nature  and  objects  of  tl^ 
mnction  of  respiration. 

It  is  universally  known,  that  the  merit  of  taking 
the  lead  in  the  application  of  the  principles  <^ 
pneumatic  chemistry  tp  explain  the  function  of  the 
lungs,  is  due  to  Dr.  Priestley.'  In  the  year  177^ 
he  discQvered  the  existence,  and  many  of  the  pro* 
perties,  of  oxygen,  Mr.  Scheele  made  the  same 
discovery  nearly  at  the  same  time*  Not  long  afn 
terwards  these  two  philosophers  demonstrated  that 
the  quantity  of  oxygenous  gas  is  diminished  in 
respiration.  In  1776  Lavoisier  proved  that  at- 
mospheric air  is  compounded  of  oxygen  and  azote^^ 
brought  by  means  of  caloric  to  the  state  of  elastic 
fluids.  In  the  following  year  that  eminent  philoso-* 
pher  discovered  that  a  quantity  of  carbonic  acid 
gas  is  found  in  air  after  it  has  been  respired  for 
some  time,  which  di4  not  previously  exist  in  it, 
Some  time  afterwards  he  found,  by  a  variety  of  ex- 
periments,' that  nq  animal  can  live  in  air  totally- 
deprived  of  oxygen .  This  f|ct  was  soon  confirmed 
and  extended  by  the  experiments  of  many  other 
philosophers,  who  proved  that  even  fishes,  which 
do  not  perceptibly  respire,  and  frogs,  which  can 
suspend  their  respiration  at  pleasure,  speedily  die 
if  the  water  in  which  they  are  placed  become^ 
destitute  of  oxygenous  gas.* 

By  a  furthfer  prosecution  of  observations  and  ex- 
periments on  this  subject,  it  was  not  long  after- 
wards satisfactorilv  established,  that  certain  re- 
markable  changes  are  produced  by  respiration  not 
only  upon  the  air  respired,  but  likewise  upon  the 

98  For  a  considerable  portion  of  the  facts  deulled  in  leveral  of  the  fol<» 
lowing  paragraphs,  on  the  subject  of  rapirmtiont  the  author  is  indebted  to  a 
very  respectable  work,  eAtiUed,  A  System  ^  Oktmutry^  by  TMoy.M 
iTuoMsoN,  M.  D.    4  vols.  8vo.  1803. 
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blood  exposed  to  this  air.  The  most  noted  changes 
observed  to  take  place  in  the  air  itself  subjected  to 
respiration  are  the  following:  a  part  of  the  air 
respired  entirely  disappears;  the  rest  becomes 
knpregnated  with  carbonic  acid,  and  is  loaded 
TOth  water  in  the  state  of  vapour.  For  the  know- 
ledge of  these  changes  effected  in  the  air  respired, 
and  for  the  numerous  and  laborious  experiments 
from  which  these  conclusions  were  inferred,  the 
^irorld  is  chiefly  Indebted  to  Priestley,  Cigna, 
ILiivoisiER,  Mekzies,  Seguin,  and  Davy. 

Changes  no  less  remarkable  are  found  to  be 
produced  in  the  blood  exposed  to  the  air  in  the 
lungs.  The  principal  of  these  are  as  follow:  the 
blood  absorbs  air;  it  acquires  a  florid  red  colour, 
and  the  chyle  mixed  with  it  undergoes  such  alte-^ 
ration  as  to  lose  its  colour  and  disappear;  it  emits 
carbonic  acid,  and  perhaps  carbon  itself;  and  it 
emits  water,  and  perhaps  hydrogen.  The  writers 
who  have  principally  signalized  themselves  in 
tracing  and  making  known  these  changes  in  the 
blood,  are  Priestley,  Cigna,  Fourcroy,  Has-* 
SEVFUATZ,  B£i>i>o£s^  AVatt,  and,  very  lately, 
Mr.  Davy, 

The  theories  of  this  function,  as  deduced  from 
f^cts  successively  discovered,  have  varied  accord- 
ing to  the  number  of  such  facts,  and  the  impres- 
sions which  they  made  on  different  minds.  Dr. 
Priestley,  the  first  of  the  modern  chemical  phi- 
losophers, as  was  before  remarked,  who  attempted 
to  investigate  the  use  of  respiration,  seems  to  have 
considered  it,  from  some  of  his  earliest  experiments, 
chiefly  as  an  excretory  process.  He  believed  that 
the  blood,  in  passing  through  the  lungs,  gives  out 
phlogiston  to  the  air,  which,  when  expired,  he 
supposed  to  be  loaded  with  that  substance,  and, 
consequently,  that  the  main  [purpose  of  respira- 
lUoa  is  to  dis^^harge  phlogiston  from  the  blood. 
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Soon  after  these  conclusions  had  been  fonned  by 
Dr,  Priestley,  M.  Lavoisier  directed  his  efFortc 
to  ascertain,  with  as  much  precision  as  possible, 
the  changes  which  the  air  undergoes  in  the  pro-* 
cess  of  respiration.  In  order  to  explain  this  func-* 
tion  he  framed  a  theory,  which  assumed,  as  its 
basis,  that  all  the  changes  produced  on  the  air  in- 
spired are  produced  in  the  lungs;  and,  of  conse- 
quence, that  all  the  new  compounds  and  substances 
detected  in  the  air  expired,  are  formed  in  the 
lungs.  It  was  a  principle  of  this  theory,  that  the 
blood  absorbs  no  air  in  the  lungs ;  but  that  it  dis- 
charges hydrogen  and  carbon,  which,  combining^ 
with  the  oxygen  of  the  air  inspired,  form  water 
and  carbonic  acid.  This  theory  was  adopted  by 
La  Place,  Crawforb,  Gren,  and  Girtanner, 
with  some  small  modifications,  which  it  is  unneces* 
sary  here  to  particularize.  Upon  close  inspection, 
it  appears  that  this  theory  of  Lavoisier  does  not 
fnaterially  differ  from  the  original  by pothesis  of  Dr. 
Priestley,  viz.  that  the  object  of  respiration  is  to 
frjie  the  blood  of  phlogiston.  The  difference  con-* 
sists  chiefly  in  terms  and  in  detail.  For  if  carbon 
and  hydrogen  be  substituted  for  phlogiston,  which 
is  often  necessary  in  reconciling  the  statement  of 
facts  delivered  by  the  phlogistians  and  antiphlogis" 
iiansy  the  two  theories  will  be  found  entirely  to 
agree.  M.  Lavoisier  did  little  to  establish  his 
theory  by  proof.  He  only  attempted  to  prove  that 
the  amount  of  oxygen  absorbed  in  respiration  ex- 
actly corresponds  with  the  quantity  of  it  contained 
in  the  carbonic  acid  and  the  water  emitted.  But 
as  this  coincidence  of  quantities  cannot  be  proved, 
his  theory  is  unsupported,  so  far  as  the  establish- 
ment of  it, depends  upon  such  coincidence. 

Afterwards,  when  a  greater  number  of  facts  and 
Ulustrations  of  this  subject  had  been  collected,  a 
different  theory  was  offered  by  La  Grange.     Ac« 


Medicine.  231 

cdrdlng  to  him,  the  oxygen  which  disappears  in 
respiration  combines  with  the  blood  in  its  passage 
through  the  lun^s,  and  at  the  moment  of  this  com- 
bination there  is  s6t  loose  from  the  blood  a  quan- 
tity of  carbonic  acid  gas  and  water,  in  the  form  of 
vapour,  which  are  thrown  out  with  the  air  ex- 

Eired.  This  theory  was  adopted  and  illustrated 
y  M.  Hassenfratz,  who  succeeded  in  proving 
its  superiority  to  that  of  Lavoisier  and  his  associ- 
ates. The  establishment  of  this  theory  depended 
upon  proving  that  the  oxygenous  portion  of  the 
atmosphere  a]one  is  absorbed  from  the  inspired  air. 
This  was  indeed  the  generally  received  opinion  of 
chemical  philosophers  for  some  time;  but  as  it  has 
lately  been  brought  into  question,  and  the  contrary 
asserted,  it  is  proper  to  notice  the  variation  of 
theory  which  has  thence  been  attempted  to  be 
made. 

Mr.  Davy  has  endeavoured  to  prove  that  azote, 
as  well  as  oxygen,  is  partly  absorbed  by  the  lungs 
in  respiration.  As  the  azote  which  disappears  in 
breathing  is  hot  to  be  found  in  the  products  of 
respiration,  it  has  been  thence  concluded  that  it 
is  absorbed  by  the  blood.  The  experiments  of 
Mr.  Davy  led  him  to  believe  that  atmospheric  air 
is  absorbed  by  the  blood  in  an  undecomposed  and 
unaltered  state;  that  it  is  afterwards  decomposed 
in  that  fluid  by  the  affinity  of  the  red  particles  for 
its  oxygen;  that  the  greater  part  of  the  azote  is 
liberated  without  undergoing  any  change,  and 
again  given  out  and  mixed  with  the  air  in  expira- 
tion ;  but  that  a  minute  portion  of  it  remains  con- 
densed in  the  serum  and  coagulabje  lymph,  and 
passes  with  them  to  the  left  ventricle  of  the  heart. 
A  minute  examination,  and  decision  as  to  the  cor- 
rectness of  these  facts,  will  not  be  attempted  in  this 
place.  But  admittiilg  the  facts  to  be  justly  stated, 
Che  following  changes  will  appear  to  be  produced 
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by  respiration.  The  blood  in  passitig  througfi  ttid 
lungs  absorbs  a  portion  of  air,  and  carries  it  along 
with  it  through  the  blood  vessels.  In  the  course 
of  the  circulation  this  air  is  gradually  decomposed 
by  the  blood,  the  oxygen  and  paft^  of  the  azote 
entering  into  new  combinations,  tv^hile  at  the  sam6 
time  a  portion  of  azote,  of  carbonic  acid  and  water, 
is  evolved*  On  returning  to  the  lungs,  the  blood 
receives  a  fresh  quantity  of  air,  and,  at  the  same 
time,  discharges  the  azotic  gas,  carbonic  acid  gas,- 
and  watery  vapour  which  had  been  formed  during 
the  circulation.  This  theory  of  respiration  by  Mr. 
DaVy  is  believed  to  be  the  latest  of  those  deser\nng 
especi&l  notice  Which  belong  to  the  eighteenth 
Century.* 

Besides  the  general  theories  of  respiraf  loti  which 
have  been  just  stated,  it  will  be  proper  to  mention 
a  few  of  the  leading  discoveries  on  this  subject, 
and  the  authors  to  whom  they  respectively  belong. 

It  was  not  till  Dr.  Priestley  had  discovered 
that  Venous  blood  acquires  a  scarlet  colour  when 
brought  into  contact  with  oxygen  gas,  and  arte- 
rial blood  a  purplish  red  colour  when  put  in  con- 
tact with  hydrogen  gas;  or,  in  other  words,  that 
Oxygien  gas  instantly  gives  venous  blood  the  colour 
of  arterial,  and  that  hydrogen,  on  the  contrary, 
gives  arterial  blood  the  colour  of  venous; — it  was 
ftot  till  the  accomplishment  of  this  discovery  that 
philosophers  began  to  attempt  any  explanation  of 
thephenomena  of  respiration. 

To  Dr.  Priestley  likewise  belongs  the  merit  of 
that  instructive  experiment  of  enclosing  blood  in  a 
bladder,  and  exhibiting  the  passage  of  oxygen 
through  its  moistened  coats,  by  the  florid  colouf 
thence  imparted  to  the  blood,  in  order  to  demon-' 
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tftrate  the  mode  ha  wfaick  ascygcn  ftnd»  its  wa/ 
t]n«u§;h  the  coats  of  the  blood-vessels  in  the  kmgs. 

jDt.  €k309wii9r  was>  iIk?  aadioT  of  the  cetebratett 
expeiimeat^  °^  wbick  ihe  action  of  the  kiigs^  i»  ex- 
lubited  by  opening  the  ches4(  of  ai  living  dog,  and 
exposkig  io  view  the  motioa  of  the  loi^gs  and  heart. 
Jai  this  experinei^ty  the  blood  driven  from  the  rrght 
ventticte  of  the  heart  into  the  pulmonary  af  tery, 
aippcafs  of  a  dai^k  venous  coniplexioi!i>;  but  on  hsr 
Tctam  bom  the  hings^  by  the  puhnociary  veins,  it  19 
changed  to  a  bright  vermilion  colow.  He  akode^ 
jnonstrated  that  the  bright  florid  appearance  of  the 
bloody  derived  fironi  oxygen  received  ki  the  lungs, 
is  abacihitely  necessiairy  to  enable  it  to  stimulate 
the  left  ventricle  of  the  heart,  in  ordeir  to  produce 
the  coatfaction  which  propels  the  blood  into  the 
aorta.  For  whenever  am  infefmisskm  in  the  hkv 
tioo  of  the  hifigs  denied  the  access  of  air,  the  bitxxf 
in  the  pulmonaiy  veins  returning  to  the  heart  wasi 
of  a  dark  purple  colour,  and  was  no  bnger  suflS* 
eient  to  excite  the  due  contraction  of  that  organ. 

That  respiration  is  the  source  of  the  tcmperatvre 
of  amnnds,  or  of  what  i»  commonly  called  animal 
heaty  is  one  of  the  restfks  of  the  li^ht  recently 
thrown  on  l^at  function.  Physiologists  long  ago 
observed  that  animals  whifch  do  not  breathe  have 
a  temperalore  little  higher  than  the  medium  in 
which  they  five«  This  is  the  case  with  fishes  and 
many  insects.  Man,  quadrupeds  and  birds,  on 
the  contrary,  have  a  temperature  considerably 
iHgber  than  the  ordinary  states  of  the  atmosphere. 
It  any  be  proved  that  the  heat  of  all  animals  is  pro« 
portional  to  the  quantity  of  air  they  breathe  in  a 
given  tkne.  These  circumstances  are  sufficient  to 
otabC^  the  fact  that  the  heat  of  animals  depends 
upon  respiratioo.  On  this  subject  the  philosophic 
cat  world  are  under  strong  obligations  to  Dr. 
Black,  whose  doctrine  of  lataU  heat  offered  the 
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first  bints  towards  an  explanation  of  the  cause  df 
temperature  in  breathing  animals.  It  was  ob*- 
served,  in  a  preceding  chapter,  that  the  discoveries 
of  this  eminent  chemist  place  him  in  a  high  rank, 
and  constitute  much  of  the  foundation  of  that  che* 
mical  philosophy  which  is  the  boast  of  modem 
times,  and  the  source  of  numberless  improvements 
in  the  arts  and  sciences.  He  early  perceived  the 
light  which  his  doctrine  of  latent  heat  was.  calculat- 
ed to  shed  on  the  temperature  of  animals,  and  with 
great  sagacity  availed  himself  of  the  advantage. 

Dr.  Black  formed  the  following  theory  of  ani- 
mal heat.  He  supposed  part  of  the  latent  heat  of 
the  air  received  into  the  lungs  to  become  sensible  ; 
that  the  temperature  of  that  organ  and  of  the  blood 
passing  through  it  is  consequently  raised  f  and 
that  the  blood,  thus  heated,  communicates  its. 
temperature  to  the  whole  body.  This  opinion  was 
plausible,  but  by  no  means  free  from  objections  > 
for  admitting  the  tmth  of  it,  the  heat  of  the  body- 
ought  to  be  highest  in  the  lungs,  and  thence  e^ra- 
dually  to  abate  in  proceeding  to  the  extremities ; 
which  is  not  the  fact.  The  author's  attempts  ta 
support  this  theory  were  so  feeble  as  to  induce  the 
belief  that  he  himself  considered  it  as  untenable. 

Lavoisier  first  announced,  in  1777,  that  animaf 
heat  was  owing  to  the  caloric  disengaged  from 
oxygen  gas,  during  its  decomposition  and  conden- 
sation in  the  lungs.  Dr..  Crawford,,  in  1779, 
adopted  this  opinion,  and  supported  it  by  experi- 
ments. They  both  believed  that  all  the  changes 
produced  by  respiration  are  performed  in  the  lungs; 
and  their  theory  differs  but  little  in  reality  from 
that  of  Dr.  Black.  They  supposed  the  oxygen 
gas  of  the  atmosphere  to  combine  in  the  lungs 
with  the  hydrogen  and  carbon  emitted  by  the 
bloody  that,  during  this  combination,,  the  oxygens 
gas  sets  free  a  great  quantity  of  caloric ;  and  tnat 
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this  caloric  is  not  only  sufficient  to  maintain  the 
temperature  of  the  body,  but  also  to  carry  off  the 
•new  formed  water  in  the  state  of  vapour,  as 
well  as  the  carbonic  acid,  and  to  raise  con- 
siderably the  temperature  of  the  air  expired. 
According  to  the  opinion,  therefore,  of  these 
philosophers,  the  whole  of  the  caloric  which  sup- 
ports ^e  heat  of  the  body  is  extricated  in  the 
lungs.  But  on  this  hypothesis  the  question  will 
arise,  how  it  happens  that  the  heat  of  each  indi- 
vidual is  maintained  nearly  the  same  in  every  part 
4>f  his  body?  To  explain  this.  Dr.  Crawford  en- 
tleavoured  to  prove,  by  well  devised  experiments, 
that  the  capacities  for  containing  caloric  in  arterial 
and  venous  blood,  are  neariy  as  11.5  to  10;  that 
is  to  say,  if  it  require  a  quantity  of  caloric,  repre- 
sented by  11.5,  to  heat  a  pound  of  arterial  blood 
from  zero  to  SO"* .  it  will  only  require  a  quantity 
as  lOy  to  heat  a  pound  of  venous  blood  from  zero 
toSO^. 

On  these  experiments  the  following  conclusions 
were  formed.  Oxygen  gas  is  decomposed  in  the 
lungS)  in  consequence  of  the  affinity  of  the  carbon 
and  hydrogen  of  the  blood  for  oxygen  being 
greater  than  that  of  oxygen  for  caloric,  or  of  the 
carbon  and  hydrogen  for  tne  blood.  In  proportion 
as  the  oxygen  unites  with  the  hydrogen  and  car- 
bon, water  and  carbonic  acid  are  formed;  the 
caloric  combines  with  the  venous  blood,  which,  in 
losing  its  carbon  and  hydrogen,  becomes  arterial, 
and  has  its  capacity  for  containing  caloric  immedi- 
ately augmented.  The  blood,  now  become  arte- 
rial, in  its  circulation  through  the  body,  gradually 
absorbs  carbon  and  hydrogen,  repasses  to  the  ve- 
nous state,  and  sets  free  a  portion  of  caloric  in  pro- 
portion as  its  capacity  for  containing  it  is  di- 
minished. According  to  this  doctrine,  therefore, 
the  almost  uniform  temperature  in  all  parts  of  the 
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l)ody  is  owing  to  tfae  gcadaal  ami  successive  chugn 
ipf  arterial  blood  to  visnous  ^roughout  the  bod^^ 
and  of  Yenoiis  to  ortepial  ia  the  luiig$«  It  is  a}w 
a|;reea;ble  to  this  doctrine  to  suppose  that  the 
tttgiher  temperature  of  sometpartsofthe  bodgraaqr 
l>e  caused  by  arterial  biood  absodbing  more  caoboa 
and  bydarogeaQ,  qx^  m  olfher  woods,  becoming  jnore 
rapidly  venous.  ' 

However  ingenious  iiiis  ^eKplanation.deservtes  to 
be  negasded,  it  lias  joot  iieen  :deemed  satasfactory. 
The  oifE^ence  in  specific  calordc,  admittii^  the 
calculation  to  be  accurate,  is  >jo8tly -thought  toe 
^mall  to^  account  iox  the  great  ^Quantity  of  iieat 
mhk^  must  be  evolyod.  And  if  tiie  opinion  of 
fiome  he  true,  that  thCiOarbonic  acid  gas  and  /wiater 
•emitted  in  expiration  aa^e  not  formed  in  the  Juo 
hut  during  the  ^circulation,  iiiis  ^doctrine  must 
altogether  untenable. 

liiisxlefectin  Ilr.tGRA>wFOR5>'<8hypodie^s4iii^ik 
perhaps  be  remedied,  if  Mr.  Davy's  supposition 
xyf  air  entering  ^e  blood  and  .combim^  'witb.it  in 
the  state  4£  gas,  should  be  ladmitted «  In  that  oase 
it  isicvtidenttbatlihe  air  .at  iifst  would  only  set  fbee 
|»art  of  fte  caloric,  and  that  the  recnamder  must 
gradually  jescape  in  the  wcoessive  stages  of  the  ci^^ 
dilation,  in  another  mode,  likewise,  that  defeot 
-has  been  tattempted  to  be  remedied.  It  has  heen 
alleged,  that  the  evolution  of  caloric  attends  alnoat 
all  chemical  combinations;  that  all  animal  fluids 
which  pass  through. capillary  vessels  and  glands,  Sosc 
the  purposes  of  secretion,  are  subjected  to  such  new 
chemical  combinations,  as  must  incessaatly  give 
out  heat ;  and  that  this  >glandular  action  thus  ac* 
counts  for  the  more  general  and  copious  source  of 
animal  temperature. 

From  the  view  of  respiration  now  given,  it  re* 
^Its  that  the  final  causes  of  that  function  are  these: 
I.  To  complete  the  assimilation  of  the  blood; 


2.  T4^  pro^W^  .wd  wpport  fasu^nud  <heat;  3.  To 
icnpart  a  <|iiajky^  to  4^e  4:irculat4iig  fluid  iwJaichveQr 
^1^  lit  to  stwMUfee<the  left  ^e  «af  JlKe  ib^^rt. 
i^ler  this  a$:iQQ|in|t  -pf  vespiralbipR,  .whi^h^  'firgggi 

be€»»  tTf  ajk^  of  apiwe  at  jlaiig^  xtl^w  iw:9$  ^t  first  kv 
tended,  k4$!pcpper  to  pcoceed  fo  it^  con^i^ratio^ 
of  Digestt^nj^  This  -function  w  its  /uU  (extent  i^ 
eludes  ^4he  lehimge^  •^fejhicb  .^Jiment  jWif^rgoes  % 
the  form^tioii  ^  ckyle,  whetjber  such  ^phai^g^^  ^re 
effected  m  ^  imoiith>  ^o^npch^  or  £unukU,  mi;e&- 
tinos.  Biit  9S  iit  16  ih^  kaowjLedge  of  ij^  oQce  of 
tbe  9t<HniLch  wbioh  ih^s  seeeived  ih%  i^o^t  iiBpo^ 
ant  M»|)W¥cu99e0t  widiiB  liie  period  .assk^oed  for 
this  retiioapeis:^^  and  as  the  <ajtber  -parts  Kitthe  piHdr 
ceas^  si>ch  as  masticatioA,  deglatkioo^  jbliie  adnpix* 
%mt  .of  rsaliva,  ^c,  «^«rte  tcderscbly  mtW  uaderstood 
b^ore,  Iti  is  obviou^y  expedkfiit  to. direct  the  .chief 
att^otioA  to  -the  fpr'mer  braiK^h  of  the  subject. 

G^i^BtY  -stipposed  heat  io  be  rthe  fKrinqip^J  <:ause 
of  digseatkkn^  and^is  epiwoo  so  genecaUy  prevailed 
f<Nr  a  long  tif^e  tb$Kt  the  term  coctien  was  used  bf 
the  greater  p»rt  pf  physiologists  instead  of  digesr 
Horn.  But^  -thoug^  *the  efiect  of  heat  in  assisting 
and  expediting  digestiou  is  uoriversally  admitted) 
oo  per^son  ^iU  %ofw  ooiitend  that  it  is  the  ^ele 
caiiae. 

]>urii}g  ihe  eighteenth  centwy,  the  theorists  of 
digestion  have  iaiscribed  it  either,  siogly,  to  fer- 
tncntaticn,  mechankfU^^ctitm,  or  ihe  ^peraiion  of  a 
sokpeut  in  the  -stomach ;  or  to  tbe  combined  effects 
of  two  or  a:ll  of  ihese  agents. 

Dr.  JBo&itJHAAva,  dissatisfied  with  the  opinions 
of  all  who  had  gone  before  him  on  this  subject, 
and  leaaiiig  strongly  to  mechanical  theor/,  ad- 
mitted fermmtatioti  as  one  cause  of  digestion,  but 
principally  Ascribed  it  to  trituration^  pressure ^  and 
powenul  quasxatiim.    The  analogy  of  digestioi^ 
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as  performed  in  certain  birds,  seems  to  have  led 
him  into  this  doctrine.  He  had  observed  the  os- 
trick  to  swallow  pieces  of  iron  and  glass,  evidently' 
for  the  purpose  of  trituration,  because  the  sound 
of  grinding  was  perceptible  to  those  who  listened. 
In  the  granivorons  birds  he  had  noticed,  in  addi- 
tion to  the  crop  furnished  with  salivary  glands 
to  macerate  and  soften  their  food,  a  gizzard,  or 
second  stomach,  provided  with  strong  muscles  to 
triturate  the  grain,  and  the  eagerness  with  which 
they  swallow  gravel  to  assist  the  operation.  Con- 
sidering the  predominance  of  mathematical  doc- 
trines at  that  period,  it  is  not  wonderful  that  this 
great  mechanic  in  medical  science  was  desirous  to 
explain  digestion  on  mechanical  principles. 

Early  in  the  eighteenth  century  Mr.  Cheseldew 
appears  to  have  imbibed  some  correct  notions  on. 
this  subject.  He  remarked,  that  in  serpents,  some 
birds,  and  several  kinds  of  (ishes,  digestion  seemed 
to  be  performed  by  some  unknown  menstruum;  as 
he  frequently  found  in  their  stomachs  animals  so 
totally  digested,  before  their  form  was  destroyed, 
that  their  very  bones  were  rendered  soft. 

About  the  same  time  M.  Reaumur  instituted 
a  set  of  experiments  concerning  this  function; 
and,  by  a  number  of  clear  and  decisive  facts,  ex- 
hibited in  his  excellent  memoirs  on  this  subject, 
proved  the  existence  and  agency  of  a  solvent  in 
the  stomach. 

About  the  year  1777,  the  Abbe  Spallanzaki, 
Professor  of  Natural  History  in  the  University  of 
Pavia,  began,  by  his  numerous  experiments  and 
diversified  inquiries,  to  throw  new  light  upon  the 
function  of  digestion.  Having  directed  his  inqui- 
ries^ to  a  great  number  of  animals,  man,  quad- 
rupeds, birds,  fishes  and  amphibia,  he  was  led  to 
divide  an  extensive  variety  of  stomachs,  differing 
from  one  another  in  many  important  points  of 
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itracture  and  functions,  into  three  classes,  the 
muscular,  intermediate  and  membranous/ 

Among  such  as  have  muscular  stomachs,  he  par^ 
ticularly  examined  common  fowls,  turkeys,  ducks, 
geese,  pigeons,  &c.     In  these  that  organ  is  pro- 
vided wiUi  very  large  and  powerful  muscles,  capa- 
ble  of  grinding  down  to  powder  the  grains  and 
other  aliment  which  they  receive.     He  proved  by 
his  experiments,  that  such  muscular  stomachs  can 
pu]venze  pieces  of  glass,  and  abrade  and  smooth  the 
rugged  edges  of  the  hardest  substances,  even  of 
granite,   without  any  injury  to  the  animal.     He 
resorted  to  experiments  to  illustrate  the  force  of  tri- 
turation in  these  stomachs,  which  a  person  of  less 
ardour  in  this  kind  of  investigation,  and  more  ten- 
derness for  the  animal  creation,  would  certainly 
have  spared.     He  caused  a  leaden  ball,  beset  with 
needl^  fixed  in  it,  with  the  points  outwards,  ta 
be  forced  down  the  throat  of  a  turkey.     He  con- 
trived to  make  another  swallow  a  ball  of  a  still 
more  formidable  construction;  for  it  was  armed 
with  small  lancets,  sharp  at  the  points  and  edges,, 
instead  of  needles:  both  balls  were  covered  with 

Eaper,  to  prevent  the  throat  of  the  animal  from 
emg  hurt  as  thev  descended,  but  fixed  so  loosely 
as  to  fall  off  in  the  stomach.  The  consequences 
proved  the  force  and  ruggedness  of  these  muscular 
stomachs*,  the  needles  and  lancets  were  broken  to 
pieces  and  voided  without  wounding  or  injuring 
the  animal. 

But  notwithstanding  such  proofs  of  the  strength 
and  activity  of  this  kind  or  stomach,  he  ascer- 
tained that  the  solvent  powers  of  a  gastric  liquor 
are  combined  even  tn  these  animals  with  the  ope- 
ration of  gastric  muscles,  to  effect  the  process  of 
digestion,  and  that  they  mutually  assist  each  other. 
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Spja.£AitZANi'$  neist  experhtMiMs  were  doMctett 
to  animals  possesski^  ^kot  he  catted*  mtcnnediatef 
sfetnBach»;  sock  as^  are  endowed  wilh  muscles  less 
tkick  and  strong  than  the  foritieT^  but  move  so 
than  the  membtMous  stomalchs.  Among  these  he 
examioed  arnd  itiaide  expermients  upon  the  rtfreWf 
Ibe  cf0Wy  the  heron,,  and  many  other  bhrds,  l^hicb 
have  tins  bittermediate  structure  of  ther  organ  ilfei 
^oeslron.  It  was  found  m  the^  birds^  as  flrngli 
be  expeetedy  that  digestion  is  pefSormcd  l^  a  mrof 0 
equal  combination  thatf  m  tM  former  cases^  ai 
tbe^  forces  of  mascolar  axrtion  and  a»  gastric  mea^ 
sintiiiMn  secreted  fbv  the  purpese. 

These  interesting  experiments  on  drgeslioH  were 
£nr^d  with  those  animsih  which  h»ve  thm  mem^ 
brMmBs  stomachs.  This  eboss  eonriprebeiids  ariir 
knmense  llumber  of  species^  x  man,  q^uaidrupedsi^ 
iishes^  reptilesy  &c«  No  triturating  power  is-  pos^ 
sessed  hf  the  stomachs  of  this  description ;  for  their 
muscular  fibres  seem  to  exert  Kttk  other  effect 
than  that  of  propelling  their  contents  through  ther 

Eflotus*  In  proof  of  this  is  alleged  the  weM 
nown  fsct  that  cherries  and  grapes  are  often  tt-- 
ceiTed  and  Toided  entire  from  the  bomaA  alhneo^ 
tary  canal.  The  solvent  power  df  the  MStric 
liquor,  in  these  animals,  was  found  almoet  soiely  ta 
effect  the  dissolution  of  food,  after  the  prepairatocy 
treatment  of  mastication,  and  the  adnuxtofe  ot 
saliva.  To  prove  the  efficacy  of  this  powerful  sgenc 
in  the  process  of  digestion,  Spall anzani  enclosed 
different  kinda  of  animal  and  vegetable  food  in 
linen  bags,  and  in  wooden  tubes,  perforated  in  such 
manner  as  to  admit  the  entrance  of  the  gastric  juice  ^ 
these  he  swallowed  himself,  and,  after  a  short  in- 
terval, the  contents  of  them  were  found  to  be  dis- 
solved and  discharged.  He  satisfied  himself  that  m» 
trituration  could  take  place  by  employing  tubes 
so  thin  and  weak  that  trie  slightest  pressure  would 


hsve  cnidi^d  them  to  pkces;  yet  not  cine  was  evtt 
bfokM,  nor  could  he  eve*  pe?rdeive  the  sn^allest  de- 
presfiicm  ot  fkslife.  Of  the  active  solvent  powers 
of  thf&  gdsttfic  fluid  he  gives  many  remarkable* 
pAKtfb.  In  a  dog  it  no«  oti)y  dissolved  bones,  but 
1M9  found  ta  eofrode  the  enamel  of  two  dentes  in- 
cisures takefftfrom  the  jaw  of  a  sheep.  And,  from 
some  experinMfits  on  himself,  he  observed  it  to  be 
suflicientiy  powerful  to  digest  not  only  musculaf 
fibres  aoid  membi*anes,  but  tendon,  cartilage^  and 
even  bone  itself,  when  not  of  the  hardest  kind. 

The  cmlclueions'  arising  from  these  experiments 
of  the  Professor  of  Pavia  were,  about  the  same  time,- 
confirmed  and  illustrated  by  others  equally  inge- 
niow  and  interesting,  undertaken  by  Or.  Edward^ 
SrEVEm/  He  prevailed  on-  a  person  to  swalkiW 
Iktle  hollow  spheres  of  silver,  filled  with  food  of 
different  kinds ;  the  sides  of  the  sphered  being  per* 
Ibfated  it^  vatrious  places^  the  gastric  juice  had^ 
access  to,  afnd,  of  course,  could  act  upon  their  con- 
tents; »id  when  voided,  the  fbod  within  them 
was  found  to  be  dissolved,  either  partially  or  en- 
tirely, according  to  the  nature  of  it,  and  the  time* 
allowed  for  its  remaining  in  the  stomach.     ' 

The  celebrated  Mr.  John  Hunter  is  to  be 
always  enumerated  among  those  who  have  im- 
oroved  our  knowledge  on  the  subject  of  digestion. 
In  addition  to  many  other  improvements,  he  en- 
deavoured to  solve  the  question,  how  the  stomach 
ihelf  can  remain  unhurt,  while  it  encloses  so  pene- 
trating and  active  a  solvent  as  the  gastric  juice, 
seeing  that  it  consists  of  materials  similar  to  a  large 
proportion  of  our  food?  He  ascribes  to  the  living 
principle  in  animals  the  power  which  the  stomach! 
possesses  to  resist  that  action  of  its  gastric  fluid 
which  penetrates  and  dissolves*  the  aliment.     In 

'  See  bb  Immfmrel  JHsttr**^,  pii]iliih«4  at  Sdlplmrgh,  ia  the  JCU 
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confirmation  of  this  he  observes,  that  intestinal 
worms  can  remain,  a  considerable  time  unhurt  in 
1;he  stomach,  while; they  retain  the  principle  of  life; 
but  as  soon  as  they  lose  this^  they  are  dissolved  and 
digested,  like  other  substances.  In  like  manner 
he  asserts,  that  while  the  stomach  itself  retains  this 
living  principle,  the  gastric  fluid  cannot  exert  its 
solvent  powers  on  it;- but  when  the  person  dies, 
particularly  irt  cases  of  violent  and  sudden  death, 
that  fluid  immediately  begins  to  corrode  it,  and 
sometimes  is  found  to  have  made  its  way  entirely 
through  the  coats  of  the  stomach  into  the  cavity 
of  the  abdomen/ 

_  It  seems,  therefore,  to  result  from  all  the  most 
successful  inquiries  concerning  digestion,  made 
durmg  the  eighteenth  century,  that  this  function 
is  variously  performed  by  mechanical  actiim^  or 
chemical  solution^  in  different  animals,  according  to 
the  structure  of  the  stomach,  and  the  nature  of  the 
gastric  secretion^  and  that  in  man,  and  many 
other  tribes  of  animals  which  possess  similar  orga- 
nization of  this  viscus,  it  is  effected  by  the  solvent 
operation  of  the  gastric  fluid  independently  of  tri- 
turation. 

Besides  the  points  in  physiology  already  noticed, 
many  others  might  be  mentioned  which  have  un- 
doubtedly received  much  elucidation  and  improve- 
ment in  the  course  of  the  late  century-  The  senses 
of  Vision  and  Heariitgy  which  had  previously  de- 
rived a  great  deal  of  light  from  the  endeavours  used 
to  investigate  them,  have  been  examined  with  still 
more  minuteness  and  success  within  the  last  hun« 
dred  years,  and  many  new  facts  and  principles  con- 
cerning them  have  been  satisfactorily  ascertained « 
But  the  doctrines  of -S^cre/w7j  and  A^M/rzViow,  though 
go  fundamental  in  a  thorough  acquaintance  with 

$  Pbif,  Traiu,  ToL  hil  p.  447^ 
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the  animal  economy,  notwithstanding  all  the  dili- 
gence and  ingenuity  bestowed  on  them  by  a  mul* 
titude  of  physiologists,  have  not  been  cultivated 
vrith  equal  success,  and  indeed  can  scarcely  be 
said  to  be  better  understood  at  this  time  than  they 
vrexe  at  the  close  of  the  seventeenth  century. 

The  celebrated  doctrine  of  the  Vitality  of  the 
bloody  which  was  first  distinctly  taught  in  modern 
times  by  Harvey,  found  a  new  and  able  advo- 
cate in  Mr.  John  Hunter,  who  maintained,  in 
his  lectures,  that  Xht  fluids  as  well  as  the  solids 
^ere  possessed  of  the  principle  of  life.  The  argu- 
ments by  which  he  endeavoured  to  support  this 
doctrine  are  not  only  ingenious  and  forcible  in 
themselves;  but  they  derive  additional  strength 
from  the  theory  of  respiration,  and  the  principles 
of  pneumatic  chemistry,  which  are  now  generally 
received. 

Within  the  period  assigned  to  this  retrospect, 
the  flmctions  and  laws  of  the  Nervous  System  have 
been  investigated  with  the  greatest  zeal.  Willis, 
in  the  seventeenth  century,  had  laid  the  foundation 
of  this  improvement,  by  his  accurate  description 
of  the  brain  and  nerves.  Vieussens,  in  his  Neit- 
rographia,  pursued  the  subject  with  much  discern- 
ment. Early  in  the  eighteenth  century  Hoffman 
still  further  prosecuted  this  inquiry;  and  at  a 
more  advanced  period  of  it.  Dr.  Cullen  exerted 
all  his  powers  in  the  same  course.  The  use  made 
by  the  two  latter  of  the  knowledge  gained  on  this 
subject,  in  constructing  their  medical  theories, 
will  be  mentioned  more  particularly  under  the 
succeeding  head. 

Comparative  physiology  has  been  cultivated  with 
great  ardour  and  success  in  the  course  of  the  cen- 
tury now  under  contemplation.  Haller,  though 
chiefly  devoted  to  human  physiology,  did  not  neg- 
lect the  iastruction  which  may  be  derived  from  a 
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the  application  of  a  stimulus,  the  ends  of  a  straight 
fibre  approach  nearer  to  each  other,  and  the  dia- 
meter or  area  of  a  curved  or  circular  one  is  diini- 
nished. 

For  the  facts  respecting  the  functions  of  vegeta- 
bles from  which  the  above  mentioned  principles 
have  been  drawn,  the  world  is  indebted,  among 
many  others,  to  Hales,  Grew,  Duhamel,  Bon- 

KET,     BUFFON,     SPALLANZANI,      DeS     FonTAINES, 

Gmelin,  Ingeniiouz,  Hunter,  Broussonet,  Dar- 
tviN^  and  many  of  the  most  distinguished  disciples 
of  the  Limuean  school.  And  when  the  progress 
made  by  them  in  vegetable  physiology  is  consi- 
dered in  relation  to  the  discoveries  obtained  by 
Haller  and  Fontana  in  animal  physiology,  it 
will  not  appear  surprizing  that  inferences  and 
doctrines  of  the  greatest  mterest  have  recently 
been  thence  deduced.  The  physiological  principles 
of  Brown  and  Darwin,  which  now  occupy  the 
attention  of  so  large  a  portion  of  the  medical  world, 
are  conclusions  resulting  from  that  great  body  of 
facts.  But  of  these  more  particular  notice  will  be 
taken  under  the  next  head. 

Theories  of  Generation  have  engaged  much 
attention  during  the  last  century.  Towards  the 
close  of  the  preceding  one,  Leuwenhoeck  at- 
tracted notice  by  his  microscopical  inquiries  con- 
cerning the  semen  masculinumy  in  which  he  be- 
lieved that  he  saw  numerous  animalcula;  one  of 
which  was  destined  to  form  the  rudiments  of  the 
future  embryo.  This  supposed  discovery  gave  rise 
to  a  theory  not  yet  altogether  exploded,  according 
to  which  the  womb  of  the  female  only  affords  to 
the  embryo  a  lodging,  and  the  requisite  supplies 
of  nourishment. 

M.  BuFFON  endeavoured  to  prove  that  the  fe- 
male holds  a  more  important  share  in  the  process 
oi  generation.     He  asserts  that  animalcula,  or  or* 


Same  particles,  are  to  be  found  in  the  semen  of 
oth  sexes ;  and  he  derives  that  of  the  female  from 
the  ovaria,  denying,  at  the  same  time,  that  any 
ovum  exists  in  those  parts.  But  in  this  he  is  com- 
monly supposed  to  be  mistaken. 

The  opmion  more  generally  adopted  within  a- 
few  years  is,  that  an  impregnation  of  the  ovum 
by  the  influence  of  the  semen  masculinum  is  es- 
sential to  conception.  The  Abbe  Spall ANZANr 
has  thrown  much  light  on  this  obscure  subject; 
he  labours  to  prove,  by  a  variety  of  experiments, 
that  the  animalcule  exists  entire  in  tne  female 
ovum,  and  that  the  male  semen  is  only  necessary 
to  vivify. and  put  it  in  motion. 

This  part  of  physiology  furnishes  one  among 
numerous  instances,  in  which  modem  improve- 
ments in  science  serve  to  support  and  confirm  re- 
ligious faith.  It  was  mentioned,  in  the  last  chap- 
ter, that  toward  the  close  of  the  seventeenth  cen-» 
tury,  the  doctrine  of  equivocal  generation  began  to 
De  discarded  by  the  ablest  physiologists;  still, 
however,  it  continued  to  find  some  advocates  long 
after  the  beginning  of  the  eighteenth.  The  athe- 
istical tendency  or  this  doctrine  is  obvious ;  for  if 
a  single  animal  could  be  produced  in  this  manner, 
what  should  prevent  the  universe  from  having 
come  into  existence  without  an  intelligent  author? 
Accordingly  this  mode  of  accounting  for  the  pro- 
duction of  animals  was,  in  general,,  fondly  em- 
braced by  those  who  wished  to  exclude  God  froia 
the  creation  and  government  of  the  world.  But 
all  the  experiments  and  discoveries  which  were 
made,  on  the  subject  of  generation,  in  the  course 
of  the  century  under  review,  have  served  to  dis- 
credit this  doctrine;  so  that  it  is  now  considered, 
hj  the  most  eminent  naturalists,  as  exploded.  It 
is  true,  difficulties,  or  rather  darkness  and  doubt, 
Still  exist^  particularly  with  respect  to  the  generar 
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lioa  of  one  class  of  aminnls;  hat  alt  modern  ex;* 
periments  seem  to  concur  with  amdbgy  in  9bMr* 
iBgy  that!  the  doctn»e  in  question  is  unptiilMOpiii* 
cu  and  untenable.  Indeed;,  it  may  be  asserted^ 
that  every  successive  step  which  has  been  taken  m 
developing  the  structuire  and  functions  of  the  ani- 
mal firame,  and  wety  new  ray  of  light  that  haa^ 
been  shed  upon  this  interesting  subject,  in  moden» 
tiroes,  have  made  more  apparent  the  abscFrdity  of 
atheism^  and  furnished  new  demonstration  of  tlM 
exiatence  and  wisdom  of  the  Grbat  Ftrst  Causs« 
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At  the  period  of  the  revival  of  learning  in  ther 
fifteenth  centuiy  the  medical  system  of  GALEiir 
was.  restored,  and  began^  generally  to  prevai}. 
Early  in  the  sixteenth  century  the  mmous  PXra* 
esLSirs  bid  the  foundation  oi  a  chemical  system^ 
which,  attracted  much  notice,  and  excited  a  vie* 
lent  contest^  with  the  followers  of  Galsk^  The 
efficacy  of  the  remedies  employed  by  Paracelsus 
and  his  disciples,  and  the  bold  and  confident  terms 
in  which  their  virtues  were  extolled,  procured^ 
with  many,  the  reception  of  his  system^  and  for  a 
long  time  supported  its  popularity  and  fome.  But 
the  regular  and  systematic  physicians  still  generally 
maintained  the  doctrines  of  Galek,  and,  by  their 
superior  learning,  were  enabled  to  keep  possession 
of  the  schools  of  physic  till  the  middle  of  the 
seventeenth  century. 

About  this  time  the  discovery  of  the  ciradatian 
qfihe  bhod  began  to  be  generally  received,  which, 
together  with  that  of  the  receptacle  of  the  cht/le^ 
and  the  thoracic  ducty  gave  a  heavy  blow  to  the 
Galenic  theory.  In  the  destruction  of  this  theory, 
the  operation  of  the  revolution  in  philosophy,  e^ 


Atedidm.  24$ 

fected  hy  Lord  Bacov,  deserves  likewise  to  be  par* 
Ocularly  mentioned.  His  method  of  philosophizing 
exhibited  the  iutility  of  the  numberless  hypotheses 
iprhich  are  found  in  the  syrtem  of  Galen,  and  ex<^ 
cited  a  diq>osition  to  observe  hctB  and  make  expe* 
nmentSk 

At  the  begintung  of  the  seventeenth  centuty  th« 
contest  between  the  Galenical  and  Chemical 
physicians  was  carried  on  with  the  utmost  ant^ 
mosity  and  indeconim.  The  influence  of  the 
writings  of  Galileo,  aided  by  the  discovery  of  the 
circulation  of  the  blood,  introduced  mathematical 
reasoning  into  the  doctrines  of  medicine.  The 
progress  made  about  this  time  in  the  knowledge 
of  the  organic  structure  of  animals,  which  waa 
gresLtly  facilitated  by  an  acquaintance  with  the 
circulation  of  the  bloody  had  extended  the  ap"- 
plication  of  mechanical  philosophy,  in  order  to 
explidn  the  phenomena  of  the  animal  economyw 
The  agency  of  the  nerves  or  moving  powers  of  ani* 
tnals  was,  at  that  time,  so  little  understood,  that 
physiciansuniversally,whetherGalenists,Chemi6t8y 
or  Mathcnaticians,  considered  the  state  and  condi* 
tion  of  the  fluids  as  the  cause  of  diseases,  and  tht 
medium  of  the  operation  of  remedies.  Hence  arose 
the  Htttnvral  Pathology  which  then  predominated 
in  every  system  of  opinions,  however  diversified  ia 
other  respects.  While  the  followers  of  Galen 
Were  daily  losing  ground  from  the  circumstances 
which  have  just  been  stated,  the  Chemists  gained 
some  accession  of  strength  from  the  doctrines  of 
the  humoral  pathology.  Chemical  reasoning 
Was  readily  adopted  to  explain  the  various  acri* 
monies  which  were  supposed  to  infest  the  circu- 
lating mass,  and  thereby  to  give  origin  to  diseases. 
On  tnis  ground  the  use  of  stimulating,  cordial  and 
sudorific  remedies  became  fashionable  throughout 
£ttrope,  in  the  latter  half  of  the  seventeenth  cen- 
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tury.  This  doctrine,  which  exhibits  the'Iast  gHm*' 
mering  of  the  chemical  sect,  attained  its  utmost 
height,  and  was  taught  and  practised  with  the 

freatest  applause  by  the  celebrated  Francis  Db 
*E  BoE,  more  known  by  his  Latin  name  of  Syl- 
vius, Professor  of  Medicine  in  the  University  of 
Leyden,  who  continued  for  many  years  the  medi- 
cal oracle  of  Europe,  and  gave  an  eminent  degree 
of  eclat  to  the  seminary  to  which  he  belonged* 
With  this  physician  acidiijf  formed  the  principal 
source  of  morbid  affectiwis,  and  he  extended  and 
supported, his  doctrine  by  every  analogy,  that  the 
learning  of  that  period  and  the  utmost  ingenuity- 
could  devise.  Agents  adapted  to  correct  or  expel 
this  acrimony  were  exalted  into  universal  remedies^ 
and  supplied  every  intention  of  cure. 

To  oppose  the  cardiac  and  alexipbarmic  doctrines 
of  the  Sylvian  school,  which  often  consisted  in  doing 
violence  to  nature,  and  could  not  fail,  when  car- 
ried to  extremes,  of  increasing  the  mischiefs  it 
was  intended  to  remove,  required  the  powers  of  a 
great  and  original  mind.  For  this  purpose  the  il- 
lustrious Sydenham  was  eminently  suite<^  The  sa- 
gacity of  this  physician  led  him,  by  an  almost  seem- 
ing intuition,  to  discern  and  obey  the  dictates  of  na- 
ture, and  to  aflEbrd  every  proper  assistance  without 
urging  her  to  useless  and  hazardous  efforts..  The 
effects  of  this  revolution  were  immediately  seen  in 
the  improved  treatment  of  acute  diseases  of  every 
class,  when,  instead  of  the  fashionable  alexipbar- 
mic remedies,  intended  to  promote  imaginary  de- 
purations, by  additional  heat  and  increased  sti- 
mulus, a  safer  antiphlogistic  or  cooling  plan  was 
adopted,  with  a  view  to  unload  the  oppressed  habit^ 
to  reduce  excessive  action,  and  to  preserve  the 
strength  of  the  system  for  the  subsequent  conflict* 
Towards  the  close  of  the  scvcnleenth  century, 
the  application  of  mathematical  reasoning  to  met- 
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dical  theory  had  attained  its  greatest  height.  The 
mathematicians  were  alike  hostile  to  the  Galenists 
amd  Chemists.  With  equal  aversion  they  discarded* 
the  qualities^  elements,  temper amaitSy  concoctions 
atid  crises  of  the  GaleniSt ;  and  the  Arch^etis  of  Van 
Helmont,  the  salts j  the  sulphury  the  mercury ,  the 
acidsy  alkaliesy  effervescences,  fermentations,  ehul- 
litions  and  deflagrations  of  the  Chemist.  Instead 
of  such  objects  as  these,  the  mathematical  patho- 
logists endeavoured  to  direct  the  public  attention 
to  mechanical  tension  and  relaxation,  to  true  and 
spurious  plethora,  to  obstruction  and  error  loci,  to 
excessive  or  deficient  motion  of  the  fluids,  and  to 
their  lentor,  tenuity  or  dissolution.  Flushed  with 
their  success  in  astronomical  inquiries,  and  with 
their  dominion  over  the  globe  we  inhabit,  the 
Mathematicians  confidently  imagined  they  should 
find  no  difficulty  in  subjecting  the  province  of  me- 
dicine to  their  extensive  empire.  The  Chemists  of 
that  day  had  little  to  urge  against  the  claims  of 
these  invaders.  Their  loose,  visionary  and  capri- 
cious doctrines  (for  such  was  undoubtedly  much 
of  the  chemistry  of  that  period)  could  make  no 
successfui  opposition  to  the  axioms,  postulates, 
propositions,  lemmas,  problems,  theorems,  demon- 
strations,  corollaries,  and  calculations,  with  which 
the  mathematicians  were  constantly  armed  when 
they  entered  into  controversy.  Bellini,  of  Flo- 
rence, as  Was  formerly  observed,  was  among  the 
first  medical  writers  who  introduced  mechanical 
reasoning;  and  soon  afterwards  the  application  of 
it  was  extended  still  further  by  Professor  Borelli, 
who  prosecuted  the  subject  with  great  learning  and 
zeal.  The  laborious  calculations  made  by  these 
mathematicians  of  the  force  exerted  by  the  heart  in 
propelling  the  blood,'  and  by  the  stomach  in  the  di- 

l  BofttLLi  bdieTcd  that  he  made  it  clearly  to  appear,  that  the  force  of 
the  heaft  is  equal  to  x 80,000 /o«ff</r  weight;  while  Dr.  Keil*9  calculation 
TcdtiGCi  the  power  o£  the  kft  t entride  to  fvt  ttmca* 
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gestion  of  fbod^  are  signal  examples  of  tbe  delii^ 
sion  which  then  occu|Hed  tbe  most  respectable 
minds.   But  no  person  at  this  period  seems  to  have 

Proceeded  further  In  this  course  than  the  celebrated 
>r.  PiTCAiRN,  who,  during  some  of  the  last  years 
of  the  seventeenth  century,  held  a  medical  profe»> 
sorship  in  the  University  of  Leyden.  He  flattered 
himself  that  medical  principles  might  be  supported 
by  a  clear  train  of  mathematical  reasoning,  which 
would  defy  the  attacks  of  the  sophist,  and  which 
would  be  exempt  from  the  fluctuations  of  opinion 
and  prejudice.  His  works  are  full  of  postulates^ 
data  and  demonstrations.  And,  after  a  long  parade 
of  geometrical  forms,  he  supposes  himself  to  have 
amved  at  the  ne  plus  ultra  of  the  science  of  me- 
dicine/ 

The  mechanic  theory  of  medicine  is  now  so  ob- 
solete that  even  the  most  illiterate  affect  to  smile 
at  the  absurdities  of  that  kind,  which  were  often 
uttered  by  learned  men.  But  it  should  be  remem* 
bered  that,  amidst  all  its  extravagance^  it  was  an 
important  step  towards  improvement;  and  it  will 
certainly  be  rescued  from  contempt  by  the  recoU 
lection  that  it  was  once  honoured  with  the  great 
names  of  Borelli,  Boerhaave  and  Newton. 

The  Italian  and  Dutch  schools,  though  hurried 
into  wild  extremes  by  the  rage  of  mathematical 
reasoning  which  then  prevailed,  possessed  an  un- 
rivalled celebrity  at  the  end  of  the  seventeenth  cen- 
tury. The  history  of  medicine  at  that  period  par- 
ticularly dwells  on  the  merits  and  services  of  many 
of  their  physicians,  and  abundantly  justifies  thdr 
claim  to  distinction. 

Thus  stood  the  science  of  medicine  at  the  be* 

h  PiTCAiftif  condndet  his  diapter,  I>e  dtwhrnt  Mtrhnam^  tlmt  trimito 
phantly ;  **  Sfumprppter  non  duhUo  me  mlvhu  nohiic  frchlema,  juoJest,  dato  m*ri^^ 
imv^Htre  remeiUum,  ytumque  ^us  em^i,**  Vide  Eiemtmta  JMeduuis  Phytic0» 
Jdatbmaiua^  P*  '77-  The  annals  of  sbieacc  can  scarcely  furnish  a  more 
ilrikin^  eiAiDpie  of  the  dcUisten  of  ctnrhvsiann,or  the  hlindnfw  of  prejudice* 
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'  gkntng  of  the  eighteenth  century.  At  that  auspW 
cious  period,  every  ptrt  of  science  began  to  as* 
sume  a  more  correct  and  improved  aspect^  and, 
from  the  vast  and  diversified  labours  of  the  pre* 
ceding  Bgt,  it  had  become  more  practicable  to 
select  and  combine  the  materials  necessary  to  con^ 
struct  the  theories  of  medicine  which  were  speedily 
to  appear.  Accordingly,  very  early  in  the  century 
Arce  new  and  considerably  different  systems  were 

Presented  to  the  world  in  the  writings  of  St^hl^ 
loFFMAVy  and  Boerhaave.  And  they  are  the 
n»ore  worthy  of  examination  at  the  present  time, 
as  they  ndt  only  engrossed  the  attention  of  phys»« 
cians  during  a  great  part  of  the  cemury>  bu^  as 
even  now  tiiey  are  not  without  influence  upott 
principles  and  practice. 

Notwithstanding  the  seniority  of  Stahl  and 
Hoffman  by  a  few  years,  they  were,  as  theorists 
of  medicine,  strictly  the  cotemporaries  of  Boer* 
RAAVE.  It  is  judged  expedient  to  begin  with  the 
latter  in  this  place,  not  only  on  account  of  the 
great  importance  and  celebrity  of  his  system,  but 
because  his  doctrines  held  a  closer  alliance  with 
the  predominant  philosophy  of  that  period,  and 
those  of  the  two  others  with  the  succeeding 
theories. 

Herman  Boerhaave  began  his  career  as  a 
teacher  and  a  writer,  about  the  commencement 
of  the  eighteenth  century.  In  all  respects  he  de- 
serves to  be  considered  as  one  of  the  neatest  men 
that  ever  adorned  the  medical  profession.  He 
possessed  a  vast  range  of  erudition,  and  had  cul- 
tivated the  auxiliary  branches  of  medicine  with 
such  assiduity,  that  he  particularly  excelled  in 
anatomy,  chemistry  and  botany.  No  physician, 
since  Galen,  has  so  authoritatively  swayed  the 
empire  of  opinion,  nor  been  more  umvefsafty  obey- 
ed m  the  schools  of  physic.     Endowed  by  nature 
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with  a  powerful,  logical  and  systematic  mind,  he 
seemed  to  be  designed  to  clear  away  the  rubbish* 
of  error  and  prejudice  with  which  he  found  medi- 
cal learning  overgrown,  to  collect  knowledge  from* 
every  source,  and  to  present  it  to  the  world  em- 
bodied in  that  clear,  consistent,  elegant  and  lumi- 
nous state  of  arrangement,  which  constitutes  him* 
the  parent  of  medical  theory/ 

In  framing  his  system  of  physic,  Boerhaave 
seems  diligently  to  have  studied  the  writings  of 
both  ancient  and  modem  physicians,  from  Hippo- 
crates down  to  Sydenham.  Though  extremely- 
partial  to  the  mechanical  principles  of  Bellini 
and  PiTCAiRN,  he  appears  to  have  endeavoured,* 
as  much  as  possible,  to  divest  himself  of  prejudice 
in  favour  or  former  systems,  and  to  make  a  candid 
and  genuine  selection  of  truth  from  every  source. 
Besides  availing  himself  of  the  experience  of  Hip^ 
pocrates,  and  other  observers  of  nature  in  every- 
age,  he  drew  many  of  his  doctrines  from  the  che* 
mical  as  well  as  mathematical  philosophy  of  the 
period  in  which  he  lived, 

I  'l*hi»  great  man  was  born  at  a  village  near  Leyden,  in  the  year  1668, 
•nd  died  in  1738.  The  space  which  he  filled  in  the  scientific  world,  for 
upwards  of  forty  yean,  was  to  great,  that  no  one  acquainted  with  the 
history  of  the  period  in  which  he  lived  is  ignorant  of  his  immense  learnings 
his  singular  talents,  or  his  numerous  and  inestimable  works.  His  moral 
and  religSouB  character  is  at  worthy  of  eommemoratlon  aa  his  intellectual 
endowments.  **  Some,  though  few,**  (says  his  great  disciple,  HALLsa) 
will  rival  him  ita  erudition ;  his  divine  temper,  kind  to  all,  beneficent  to 
foes  and  adversaries,  detracting  from  no  man's  merits,  and  binding  by  fa- 
vours hb  daily  opponents,  may  perh^M  never  be  paralleled.*'  He  was  at 
once  a  practical  philosopher  and  an  eminent  christian.  No  one  was  ever 
less  moved  by  the  attacks  of  envy  and  malice ;  no  one  ever  bore  with  more 
firmness  and  resignation  the  evils  of  life.  Simplicity  was  the  characterisic 
of  his  manners.  He  was  easy  and  familiar  in  his  converse ;  perfectly  free 
from  parade  of  every  kind;  grave  and  sober  in  demeanor,  and  yet  disposed 
to  pleasantry,  and  occasionally  indulging  in  good  humoured  raillery.  He 
was  almost  adored  by  his  pupils,  whose  interests  he  regarded  with  the 
kindness  of  a  parent,  and  whom,  when  sick,  he  attended  preferably  to 
any  other  patients.  Piety  of  the  most  amiable  cast,  was  wrought  in  th« 
very  habit  of  his  soul;  the  perusal  of  the  scriptures  was  one  of  his  habitual 
and  stated  employments;  and  the  buiiness  of  every  day  vras  preceded  by  the 
devotional  exercises  of  the  dotct*  Qtmrd  Bi^gr^pby  by  J08M  AiK>M| 
M.  D.  and  othen »  voL  ii« 
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Boerhaave's  Institutes^  which  is  his  theoretical 
vrork,  contain  all  the  discoveries  in  anatomy  and 
physiology  known  at  that  time ;  and  that  systen^ 
likewise  of  pathology  and  therapeutics  which  he 
thought  proper  to  adopt.  His  Aphorisms y  or  prac-- 
tical  work,  with  all  their  imperfections^  contain 
perhaps  more  medical  learning  than  any  book  ex- 
tant of  the  same  size. 

The  most  prominent  feature  in  the  Boerhaavian 
system  is  the  attempt  to  explain  the  phenomena 
of  the  animal  economy,  whether  in  health  or 
disease,  upon  mechanical  principles.  Under  the 
impression  of  such  opinions  he  considered  the 
body  chiefly  as  an  hydraulic  machine,  com* 
posed  of  a  conic,  elastic,  inflected  canal,  di- 
vided into  similar  less  canals,  all  proceeding 
from  the  same  trunk,  which  being  at  last  col*- 
lected  into  a  retiform  contexture,  mutually  open 
into  each  other,  and  send  off*  two  orders  of  vessels, 
lymphatics  and  veins,  the  former  terminating  in 
different  cavities,  the  latter  ki  the  heart;  that 
these  tubes  are  destined  for  the  conveyance  of  the 
animal  fluids,  in  the  circulation  of  which  he  sup- 
posed life  to  consist,  and  on  the  free  and  undis- 
turbed motion  of  which  he  judged  health  to  de- 
pend. He  therefore  believed  obstruction  to  be  the 
proximate  cause  of  most  diseases;  and. this  ob- 
struction he  supposed  to  be  produced  either  by  a 
constriction  or  the  vessels,  or  by  a  lefttor  in  the 
blood. 

In  BoERHAAV£*s  doctrinc  of  obsttmction,  which 
is  fundamental  in  his  system,  he  makes  an  impor- 
tant use  of  Leuweniioeck's  supposed  discoveries 
concerning  the  blood.  That  eminent  microsco- 
pical investigator  had  imagined  that  he  found  each 
f  lobule  of  red  blood  composed  of  six  serous  glo- 
ules,  the  serous  of  six  lymphatic  globules,  the 
lymphatic  of  six  other  globules  still  finer,  and  so 
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on  in  a  similar  progression  till  these  particles  were 
diminished  down  to  the  finest  and  most  subtile  of 
all,  namely,  the  nervous  fluid.  According  to 
Boerhaave's  opinion,  the  diameters  of  the  vessels 
also  decreased  in  the  same  regular  series,  perfectly 
corresponding  with  the  size  of  the  globules.  This 
explains  his  Frequent  introduction  of  error  loci  in 
bis  account  of  obstruction  and  inflammation.  But 
as  the  notions  of  Leuwenhoeck  on  this  subject  are 
now  generally  exploded,  so  likewise  must  be  the 
inferences  and  doctrines  grounded  upon  them. 

It  was  taken  for  panted  by  Boerha  ave,  and  by 
almost  all  precedmg  medical  writers,  that  di&« 
eases  always  arise  either  from  some  depravity 
of  the  fluids,  or  some  fault  in  the  composition 
or  cohesion  of  the  simple  solids  y  and  that  wher-^ 
ever  such  disorders  exist,  they  are  always  sus-* 
ceptible  of  a  definite  character,  and  placed  within 
the  reach  of  the  senses.  He  believed  the  fluids  to 
be  liable  to  contamination  by  acid  and  alkaline 
acrimony,  and  by  other  morbific  matters  variously 
constituted,  and  to  be  disordered  by  lentor  and 
excessive  tenuity.  The  simple  solid,  according  to 
his  doctrine,  is  subject  to  very  frequent  changes  of 
condition,  from  weakness  and  excessive  stifiness  or 
elasticity,  and  from  laxity  and  rigidity. 

BoERHAAVE  supposcd  the  proximate  cause  of 
fever  to  consist  in  a  lentor  or  viscidity  prevailing  in 
the  mass  of  blood,  and  stagnating  in  the  extreme 
vessels.  To  this  he  attributed  the  cold  stage  of 
fevers,  and  all  its  consequences.  It  is  true  that 
he  afterwards  introduced,  though  with  some  doubt 
and  hesitation,  as  an  additional  part  of  the  proxi-* 
mate  cause,  an  inertia  of  that  portion  of  the  ner- 
vous fluid  which  is  destined  to  the  heart.  It  was 
one  of  his  positions,  that  the  morbid  heat  in  fever, 
being  a  symptom  only,  might  therefore  be  disre- 
garded . 
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ttis  doctrines  of  acid  and  alkaline  acrimony ^  of 
fermentation^  and  of  morbific  matter  in  the  bloody 
were  evidently  derived  from  the  chemical  theories 
which  then  prevailed.  And  from  the  mechanical 
philosophy  he  borrowed  his  opinions  concerning 
the  diseases  of  the  simple  solid ;  concerning  defici- 
ent or  excessive  circulatory  motion;  concerning 
obstruction  and  error  loci;'  and  concerning  the 
Untor  and  morbid  tenuity  of  the  fluids. 

The  objections  which  have  been  made  to  this 
system  are  numerous  and  important.  Though  it 
was  exhibited  by  the  illustrious  author  in  a  very 
attractive  and  elegant  form,  and  long  possessed  an 
unrivalled  degree  of  reputation ;  yet  it  appears  that 
time  and  the  great  mass  of  improvements  since 
made  in  every  department  of  medical  knowledge 
have  effected  its  entire  overthrow. 

The  leading  defects  in  the  Boerhaavian  system 
are  too  close  an  adherence  to  the  humoral  patho* 
Ic^y,  and  a  constant  neglect  of  the  moving  powers 
otthe  animal  body.  In  his  notions  of  various  acri- 
monies and  of  lentor  he  yielded  almost  entirely  to  a 
hypothetical  mode  of  reasoning.  In  his  consider- 
ation of  the  diseases  of  the  solids,  he  dwelt  too 
much  on  the  changes  of  the  simple  inanimate  solid, 
and  too  little  on  those  of  the  living  or  vital  solid. 
Most  of  the  faults,  however,  or  his  theory  are 
chargeable  rather  on  the  time  in  which  he  lived, 
and  on  the  general  imperfection  of  knowledge  at 
that  period,  compared  with  the  present,  than  on 
any  defects  in  himself.  It  is  surprizing  that  he 
considered  his  system  as  having  advanced  so  near 
to  perfection ;  for  though  he  lived  almost  forty  years 
after  he  had  formed  it,  he  seems  to  have  made  in 
ail  that  time  but  few  corrections  or  additions  which 
can  be  thought  to  be  of  any  moment. 

/  By  that  phrue  it  meant  tbe  cntnuce  of  pirtickt  •£  Uie  blood*iot0 
mHcib  wfaoie  capacity  it  tpp  nnatt  to  tno«ut  tUn^ 

#1. 
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The  next  medical  theorist  whose  system  Je* 
jnands  notice,  is  George  Ernest  St  ahl.  Professor 
of  Medicine  at  Halle,  in  Saxony,  who  was  so  illus* 
triously  distinguished  for  his  improvements  in  Che* 
mistry,  mentioned  in  a  former  part  of  this  work* 
For  a  long  time  this  was  the  prevailing  system  in 
Germany ;  and  the  traces  of  it  may  be  discerned 
in  many  modem  writings^  which  still  maintain 
a  high  degree  of  authority. 

Tne  fundamental  principle  ef  this  system  is  that 
the  rational  sotd  of  man  presides  over,  and  governs 
the  whole  economy  of  his  body  both  in  health  and 
sickness.  In  all  ages  physicians  have  supposed  the 
existence  of  a  power  or  faculty  in  the  animal  eeo- 
ndmy,  by  which  it  is  enabled  to  resist  injuries,  and 
to  correct  and  remove  the  diseases  to  which  it  is 
exposed »  This  power,  by  many  of  the  ancients,, 
was  vaguely  termed  nature,  and  under  the  denomi- 
nation of  vis  conservatrix  et  medicatrix  natune,  has> 
been  long  celebrated  in  the  schools  of  medicine. 

Stahl  explicitly  founds  his  system  on  the  prin-^ 
ciple,  that  this  poiver  of  nafurCy  so-  much  spoken 
or,  is  nothing  else  than  a  faculty  of  the  rational 
soul.*  On  many  occasions  he  imagines  the  soul 
to  act  independently  of  the  state  of  tne  body ;  and 
that,  without  any  physical  necessity  arising  from  a 
particular  state,  the  soul,  merely  in  consequence  of 
Its  intelligence,  perceiving  the  application  of 
noxious  powers,  or  the  approach  of  disease  from? 
any  cause,  immediately  excites  such  motions  in  the 
body  as  are  suited  to  obviate  the  hurtful  or  pemi-^ 


i  It  appean  tlbt  physidaot  are  by  no  meani  ttnaoimou  in  tfieir  modr 
of  uodcrttandiog  the  StmHiam  theory.  In  proof  of  this  the  followhig 
«|aotation  is  offered  from  a  writer  of  high  reputation.'*  Stahl  has  hew 
reproached  for  having  ascribed  too  mnch  to  the  sool;  bat  they  who  haTe 
done  this,  either  have  never  ftad  his  works,  or  did  not  understand  theoK 
The  souU  according  to  Stabl,  is  a  being  purely  nviterial;  or  rather  he 
admitted  no  toul;  only  the  vital  principle  ot  an  organised  body.**  ZiM- 
an&MAN  «•  Eftpiritmuf  HwL  L  p.  98. 
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cions  effects  which  might  otherwise  take  place .  He 
sometimes  mentions  two  opposite  principles  or  pro- 
pensities in  the  human  frame;  one  constantly  and 
unt/brmly  tending  to  corruption  and  decay,  the 
other  to  life  and  health ;  the  former  founded  on  the 
elementary  composition  of  the  body,  the  latter  de- 
pending immediately  on  the  energy  of  the  mind 
or  soul.  By  means  of  the  nerves,  the  influence  of 
the  soul  is  extended  to  every  part  of  the  system, 
and  if  their  action  be  impeded  or  deranged,  disease 
is  the  unavoidable  consequence.  A  plethora  and 
lentor  of  the  blood  is  therefore  the  proximate  cause 
of  disease^  as  the  energy  of  the  mind  is  thereby 
diminished,  and  its  action  on  the  body  obstructed. 
Hence,  to  lessen  the  quantity,  and  to  break  down  the 
lentar  of  the  blood,  the  soul  exerts  all  its  powers, 
and  excites  haemorrhages,  sweats,  diarrhoeas,  fevers, 
and  the  like.  These  efforts  are  sometimes  happy 
and  successful ;  at  other  times  they  fail  to  answer 
the  purpose,  and  may  occasionally  even  do  mischief, 
especially  when  opposed  by  the  improper  interfer- 
ence of  physicians,  or  by  some  internal  accidental 
or  organic  impediment. 

Such  is  the  theory  of  health  and  disease  which 
Stahl  delivered  to  his  pupils  and  readers,  and 
which  he  endeavoured  to  recommend  and  support 
by  all  his  great  powers  of  learning  and  ingenuity. 
But,  in  his  ponderous  volume  on  this  subject,  en- 
titled Theoria  Medica  Vera^  we  look  in  vain  for 
the  logical  arrangement,  the  elegance  and  perspi- 
cuity which  are  constantly  displayed  in  the  writings 
of  BoERHAAVE.  There  were  not  wanting,  how- 
ever, in  various  parts  of  Europe,  especially  in  Ger- 
many, many  followers  of  Stahl,  who  thoroughly 
imbibed  his  principles,  and  pursued  his  practice  in 
the  treatment  of  diseases.  Among  these,  Juncker 
and  Carl,  particularly  the  former,  in  his  work,  en- 
titled Conspeduf  Thcrapeix  Specialise  have  givea 
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a  much  better  account  than  himself  of  the  doctrine* 
and  opinions  of  their  Preceptor. 

To  many,  the  Stahlian  theory  appears  so  fanciful 
and  absurd,  that  they  can  scarcely  think  it  deserv- 
ing of  a  serious  refutation.  But  still,  it  has  been 
often  thought  there  are  such  appearances  of  Intel* 
ligence  and  design  in  the  operations  of  the  animal 
economy,  that  many  eminent  physicians  have  been 
induced  to  countenance  similar  opinions.  Among 
these  may  be  mentioned  Perraxjlt,  in  France; 
Nichols  and  Mead,  in  England ;  Porter  field  and 
SiMsoN,  in  Scotland;  Gaubius,  in  Holland;  and 
perhaps  Whytt,  of  the  University  of  Edinburgh. 

Of  the  writers  who  adopt  the  opinions  of  Stahl, 
in  a  greater  or  less  degree,  Nichols  and  Gaubius 
may  be  considered  as  two  of  those  who  deserve  the 
highest  c6nsideration.'    The  consequences  result? 


/  In  an  elegant  prelection  by  Dr.  Nichols,  which  he  publiihed  under 
ffae  title  of  Orat'w  dc  Anima  MuUca^  we  find  the  following  Ttiionarj  ez- 
f esses  of  Stablianum,  According  to  him,  the  soul  at  first  forms  the  bodf, 
and  governs  it  ever  afterwards.  He  ascribes  it  to  the  prudence  of  the  soul, 
fhat  the  seima^  is  not  perfected  in  males,  tUl  the  strength  and  vigour  of  the 
fystem  are  prepared  for  generation ;  and  he  sees  her  sagacity  in  the  slow 
and  gradual  eruption  of  the  small-poz,  thereby  dividing  the  force  of  the 
disease  and  greatly  lessening  the  danger.  After  violent  pain  or  exhausdon 
by  fatigue,  the  soul  hides  herself  in  sleep,  in  order  to  recruit  the  body  or 
to  rectify  any  disorder ;  hence  the  inclination  to  sleep  after  child-birth ; 
iience  also  the  frequent  sleeping  of  infants,  whose  amlmta  is  so  engrossed 
with  attention  to  the  vital  motions  as  to  mind  little  else.  When  too  much 
distracted  and  perplexed  with  external  things,  she  often  neglects  her  in- 
ternal duties ;  and  hence  health  is  so  much  impaired  by  fear,  grief,  love 
and  other  violent  passions.  He  also  accuses  the  soul  of  occasional  fits  of 
caprice  and  ill- humour,  by  which  she  is  led  to  disregard  her  office,  and  in- 
dulge herself  in  freaks  of  petulance  and  pervcrscness.  In  fevers,  the  Rud^ 
den  failing  of  the  strength  and  pulse  ought  to  be  regarded,  he  tcUs  us,  as 
signs  of  ^c  soul*s  abandoning  the  body  in  despair,  and  intending  soon  to 
relinquish  it.  Nay,  he  sometimes  imputes  to  her  cowardice^  and  folly  ia 
sufTering  the  body  to  sink  under  diseases  by  no  means  deadly  in  their  own 
nature;  in  falling  into  undue  alarm  and  trepidation,  thereby  becoming 
unfit  to  discharge  her  office,  and  being  often  precipitated  into  mischief  and 
injury ;  and  in  deserting  her  post  in  a  moment  of  peril,  when,  were  she 
alwSiys  wise  enough  to  neglect  things  of  inferior  moment,  and  to  attend 
solely  to  the  preservation  of  the  body,  she  might  not  only  prevent  dis- 
eases, so  far  at  least  as  they  proceed  from  internal  causes,  but  might  protp 
tract  the  life  of  man  to  an  indefinite  period,  it  may  be,  to  a  wusanji 
vears!  t  Vide  Oratio  tU  Anima  M^ditaf  passim. 
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ang'  from  such  doctrines  may  be  discovered  from 
what  appears  in  their  writings.  If  it  be  thought 
proper  to  admit  such  a  capricious  government  of 
the  animal  economy  as  these  writers  in  some  in- 
stances maintain,  it  will  follow  that  a  rejection 
must  take  place  of  all  the  physical  and  mechanical 
reasoning  which  is  employed  concerning  the  human 
body. 

Nor  are  the  consequences  of  such  doctrines  con- 
fined to  reasoning  and  speculation.  It  appears 
that  Stahl  and  his  followers,  in  the  whole  of  their  ' 
practice,  whatever  may  have  been  asserted  to  the 
contrary,  were  very  much  governed  by  their 
general  principles.  Trusting  to  the  wisdom  and 
constant  attention  of  nature,  they  proposed  the  art 
of  curing  diseases  by  expectation.  As  practitioners, 
therefore,  they  seem  to  have  been  cautious,  inde- 
cisive and  timid  in  the  extreme;  they  adopted,  for 
the  most  part,  only  very  feeble,  inert  and  frivolous 
remedies;  and  they  strenuously  opposed  the  use 
of  some  of  those  which  are  roost  efficacious  and 
the  most  deserving  of  confidence. 

It  would  be  doing  injustice,  however,  to  the 
Staldian  practitioners  not  to  acknowledge  that 
they  greatly  enriched  medical  science,  by  their  in- 
cessant and  unwearied  observation  of  the  history 
and  phenomena  of  diseases,  and  were  instrumental 
in  directing  the  attention  of  physicians  to  those 
salutary  efforts  of  nature,  which  cannot  be  too  ac- 
curately understood,  nor  too  diligently  pursued 
in  the  treatment  of  diseases. 

Frederick  Hoffman  is  the  last  of  the  three  il- 
lustrious systematists  whose  different  theories  of 
medicine  were  disclosed  to  the  world  in  the  be- 
ginning of  the  eighteenth  century.  He  was  the 
colleague  and  rival  of  Stahl  in  the  Universitjr  of 
Halle,  and  a  most  learned  and  voluminous  writer. 
For  more  than  fifty  years  he  flourished  as  a  pracr 
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titioner  and  author,  enjoyed  a  splendid  reputation, 
and  added  greatly  to  the  mass  of  medical  science. 

Hoffman  had  the  discernment  early  to  perceive 
the  error  of  those  who  suffered  themselves  to  be 
led  away  by  the  hypothetical  doctrines  of  the  Atr- 
moral  pathology y  and  the  other  wild  opinions  then 
prevailing  among  the  chemical  and  mechanical 
theorists.  He  set  himself  to  cultivate  and  improve 
what  BoERHAAVE  had  neglected.  He  diligently 
undertook  to  explore  the  mnctions  ftmd  diseases  of 
the  nervous  system,  and  wisely  concluded  that 
noxious  causes  much  more  generally  affect  the 
solid  moving  pozoers  than  the  Jtuids  of  the  animal 
body.  He  admitted,  indeed,  into  his  system  some 
portion  of  the  mechanical,  Cartesian  and  chemical 
doctrines  which  had  previously  prevailed;  but 
these  did  not  blind  him  to  the  light  which  he  de- 
rived from  the  pathology  of  the  nervous  system. 
According  to  him,  atony  and  spasm  are  the  great 
sources  of  disease ;  and  he  proceeded  so  far  as  to 
maintain  that  all  internal  disorders  are  to  be 
ascribed  to  some  preternatural  affection  of  the  liv- 
ing solid.  * 

Hoffman's  pathology  of  fever  deservedly  ex- 
cited great  attention.  Though  he  undertook,  like 
many  of  his  predecessors,  to  inquire  into  the  in- 
tentions of  nature,  he  certainly  contemplated  her 
process  in  fever  with  more  sagacity,  and  rejecting 
chemical  and  mechanical  analogies  on  this  subject, 
endeavoured  to  discover  the  cause  of  fever  in  the 
peculiar  nature  and  affections  of  the  vital  motions. 
He  supposed  the  noxious  cause  producing  fever, 
(in  the  language  of  the  schools,  the  remote  cause) 
to  operate  first  on  the  living  solids,  producing  a 

feneral  spasm  of  the  nervous  and  fibrous  system, 
eginning  in  the  external  parts,  and  proceeding 

m  Vide  FftKO.  HorrXAN.  O^era   OmmU  PbysUo-Medua^  Yol«  U  Mti* 
itat,  Sjstem^  torn*  iii.  $  I.  ap.  it.  pt  3o9t    Ococva  edition* 
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towards  the  center.  In  consequence  of  this,  a 
contraction  of  the  vessels  of  the  extremities  must 
of  course  take  place,  impelling  the  circulating 
fluids  in  an  increased  ratio  on  the  heart  and  lungs; 
'which  stimulating  these  organs  to  increased  action, 
the  fluids  are  thereby  repelled  towards  the  extre*- 
mities,  and  thus  the  phenomena  of  fever  are  pro^ 
duced.  There  are,  tnerefore,  according  to  Hoff- 
man, two  distinct  sets  of  motions  in  fever;  the  first, 
from  the  extremities  towards  the  center,  arising 
immediately  from  the  spasm,  and  accompanied  by 
a  small  pulse,  anxiety  and  oppression ;  the  second, 
from  the  center  towards  the  surface,  which  is  the 
cfibrt  of  nature  to  resolve  the  spasm,  and  indicated 
by  a  full  strong  pulse  and  increased  heat.  The 
first  of  these  sets  of  motions  is  baneful,  and  some-, 
times  fatal ;  the  second  is  medicinal  and  salutary. 
By  these  views  of  the  nature  of  fever,  he  supposes, 
the  physician  ought  to  be  directed  in  counteract- 
ing the  morbid  actions,  and  in  assisting  the  sana- 
tive process  of  nature/ 

The  general  pathological  doctrines  of  Hoffmait 
undoubtedly  contain  a  great  deal  of  truth,  and 
form  a  distinguished  era  m  the  history  of  medical 
theory.  Though  his  opinions  on  the  subject  offe- 
rer, however  improved  by  a  succeeding  theorist, 
must  be  supposed  to  be  rapidly  falling  mto  disre- 
pute; still  they  evince  deep  and  just  views  of  the 
animal  economy,  and  much  observation  of  the  na- 
ture* and  phenomena  of  diseases. 

The  onginality  of  Hoffman's  scheme  of  patho- 
logy has  been  brought  into  question ;  and  nobody 
can  doubt  that  he  received  many  important  hints 
firom  preceding  writers.  Van  Helmont  seems  ta 
have  been  the  first  who  turned  his  attention  to  the 
nervous  system  with  any  discernment.     Some, 
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indeed^  have  gone  so  far  as  to  pronounce  Mm  tfi<* 
author  of  the  spasmodic  theory  of  fever  j  but  what- 
ever intimations  he  may  be  supposed  to  have  given 
of  febrile  spasm  in  different  parts  of  his  huge  in- 
digested work,  they  are  surely  too  crude  and  in- 
distinct to  be  considered  in  the  light  of  a  theory  of 
fever.  Dr.  Willis,  in  the  latter  part  of  the  seven- 
teenth century,  had  also  laid  some  foundation  for 
this  doctrine,  in  his  Pathologia  Cerebri  et  A>r- 
vorum;  and  Baglivi,  in  the  beginning  of  the 
eighteenth,  had  improved  it  still  further  in  his 
Specimen  de  Fibra  Motrici  et  MorbosaJ" 

The  theory  of  diseases  last  stated  formed  the 
ground-work  of  a  system  which  was  adopted  and 
taught  for  many  years,  with  great  celebrity,  by 
the  learned  Dr.  Cullen,  of  Edinburgh.  He  as- 
sumed the  general  principle  of  Hoffman,  that 
the  phenomena  of  health  and  disease  can  only  be 
explained  by  referring  them  to  the  state  and  affec- 
tions of  the  primary  moving  powers  of  the  animal 
economy.  He  endeavoured  to  extend  the  appli- 
cation and  uses  of  this  principle  as  far  as  possible; 
and  for  this  purpose  he  expunged  certam  hypo- 
thetical doctrmes  of  the  humoral  pathology,  which 
HoFFMA^'  had  suffered  to  remain,  and  to  depre- 
ciate the  value  of  his  system. 

According  to  the  hypothesis  embraced  by  Dr. 
Cullen,  the  braiuy  with  all  its  ramifications  and 
dependencies  combined  to  form  the  nervous  sys- 
tem, is  the  primary  organ  of  the  human  body, 
whose  different  conditions  constitute  the  various 
states  of  health  and  disease.  In  pursuance  of  this 
hypothesis,  the  circulation  of  the  blood,  instead 
of  being  the  principal  of  the  vital  functions,  as  in 

•  Dr.  FtRKiAR,  of  Manchester,  in  the  preface  to  hit  Medltmt  HhHHet 
rnnd  Rifictittt^  makes  the  following  remark :  "  The  assertion  of  a  spas- 
modic state  of  the  enreme  Tesscls  in  the  cold  stage  of  fcTers,  commonly 
ascribed  to  Dr.  Hoffman,  wu  first  made  by  Dr.  Pibnbi  in  his  compre* 
hensiTe  treatise  Dt  Fthn** 
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Ihe  Boerhaavian  doctrine,  occupies  only  a  secon- 
dary degree  of  importance  in  the  animal  economy. 
Ur.  CuLLEK  supposed  it  to  be  evident  that  the  ner- 
vous power,  in  the  whole  as  well  as  in  the  several 
parts  of  the  nervous  system,  and  particularly  in 
the  brain,  which  unites  the  several  parts,  and 
forms  them  into  a  whole,  is  at  different  times  in 
different  degrees  of  mobility  and  force.  To  these 
different  states  he  applies  the  terms  of  excitement 
and  collapse.  To  that  state  in  which  the  mobility 
and  force  are  sufficient  for  the  ordinary  exercise  of 
the  functions,  or  where  these  states  are  any  way 
pretematurally  increased^  he  gives  the  name  of 
excitement  I  and  to  that  state  in  which  the  mobility 
and  force  are  not  sufficient  for  the  ordinary  exercise 
of  the  functions^  or  when  they  are  diminished 
from  the  state  in  which  they  had  been  before,  he 
gives  the  name  of  collapse  f 

Dr.  CuLLEN^s  opinions  concerning  the  nature  of 
fever  have  excited  much  attention  and  controversy 
in  the  medical  world.  He  delivers  an  account  of 
them  in  the  following  words :  "  Upon  the  whole, 
our  doctrine  of  fever  is  explicitly  this.  The  re- 
mote causes  are  certain  sedative  powers  applied  to 
the  nervous  system,  which,  diminishing  the  ener- 
gy of  the  brain,  thereby  produce  a  debility  in  the 
whole  of  the  functions,  and  particularly  in  the  ac- 
tion of  the  extreme  vessels.  Such,  however,  is, 
at  the  same  time,  the  nature  of  the  animal  econo- 
my, that  this  debility  proves  an  indirect  stimulus 
to  the  sanguiferous  system;  whence,  by  the  inter- 
vention of  the  cold  stage^  and  spasm  connected 
with  it,  the  action  of  the  heart  and  larger  arteries 
is  increased,  and  continues  so  till  it  has  had  the 
effect  of  restoring  the  energy  of  the  brain,  of  ex- 
tending this  energy  to  the  extreme  vessels,  of  re- 

p  See  hit/wldirlM  9/M§Samt  $  ia6  to  135. 
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storing  therefore  their  action,  and  thereby  espc-* 
cially  overcoming  the  spasm  affecting  tfaem ;  upon 
the  removing  of  which,  the  excretion  of  sweaty 
and  other  marks  of  the  relaxation  of  cxcretories, 
take  place."' 

As  Hoffman's  theory  of  fever  evidently  pro- 
duced that  of  CtTLLEN,  it  is  proper  to  ascertain 
the  points  of  variance  between  them-  According 
to  Hoffman,  the  first  effect  of  the  remote  cause 
of  tever  is  the  spasm*,  producing  a  re-action,  aS' 
has  already  been  stated  in  the  account  given  of 
his  doctrine.  Cullen  introduced  a  previous  link 
into  the  chain  of  effects:  he  contended  that  the 
first  effect  of  the  noxious  power  (the  remote  cause) 
was  a  general  debility,  consisting  in  a  diminution 
of  the  energy  of  the  brain.  To  this  debility  he 
attributes  tne  spasm,  and  to  the  spasm  the  re-ac- 
tion of  the  heart  and  arteries;  which  re-actioi» 
continuing  till  the  spasm  is  resolved,  removes  the 
debility  and  the  disease.  According  to  Hoffman, 
the  spasm  belongs  tor  the  class  of  motions  which- 
he  pronounces  to  be  baneful;  but  Cullen  pre- 
sumes it  to  be  salutary,  and  therefore  ascribes  it, 
in  the  language  of  the  schools^  to  the  vis  medica-' 
trix  natiiriT. 

Dr.  C  uLLEN^s  theory  of  fever  was  received  with 
great  applause,  and,  for  a  considerable  time, 
maintained  its  ascendency,  especially  in  the  British 
dominions  and  in  the  United  States.  Few,  how- 
ever, at  the  present  day,  seem  to  consider  it  as 
tenable.  The  author  has  not  undertaken  to  ex- 
plain in  what  manner  the  debility  in  the  whole  of 
the  functions  proves  an  indirect  stimulus  to  the 
sanguiferous  system;  nor  how  this  stimulus  ope- 
rates in  exciting  the  cold  stage  and  spasm.  The 
co-existence  of  atony  and  spasm  in  the  same  vessels 

f  itVif  Linn  9/  Ot  PruOkt  9/  Phytic^  ToL  L  p.  SS* 
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IS  regarded  by  many  as  an  insuperable  difficulty* 
No  explanation  is  offered  of  the  mode  in  which  the 
action  of  the  heart  and  larger  arteries  is  augmented 
by  the  intervention  of  the  cold  stage  and  spasm. 
The  process  by  whicb  this  augmentation  restores 
the  energy  of  the  brain,  and  extends  such  energy 
te  the  extreme  vessels,  is  also  left  entirely  in  the 
dark.  His  introduction  of  the  vis  medicatrix 
nature  is  liable  to  almost  all  the  objections  of 
the  anima  medica  of  Stahl,  and  must  be  con- 
sidered as  no  better  than  a  confession  of  igno^ 
ranee.  In  all  these  respects,  and  many  others,  this 
celebrated  doctrine  rests  on  hypothetical  ground. 
This  will  appear  the  more  surprizing,  as  the 
learned  author  professed  to  disclaim  all  those  hy- 
pothetical opinions  which  go  to  the  formation  of 
theories;  and  seems  to  have  been  persuaded  that 
his  doctrine  of  fever  was  only  an  induction  from  a 
generalization  of  facts. 

It  would  be  injustice,  however,  to  Dr.  Cullen, 
not  to  subjoin  that  his  merits  are  extensive  and 
universally  acknowledged.  He  was  a  diligent  and 
feithful  collector  of  facts.  His  works  often  con- 
lain  admirable  descriptions  and  sagacious  discri- 
minations of  diseases.  His  great  excellence  seems 
to  have  consisted  in  methodical  arrangement. 
But  it  is  commonly  remarked,  and  apparently 
vrith  truth,  that  he  was  much  more  successful  in 
demolishing  the  systems  of  others  than  in  erecting 
his  own. 

The  next  system  which  demands  attention,  in 
the  order  of  time,  is  that  of  Dr.  John  Brown,  of 
Edinburgh.  This  original,  eccentric,  unfortunate 
man  framed  a  physiological  and  pathological 
theory,  which,  amidst  great  errors,  inconsistencies 
and  contradictions,  contains  many  vigorous  con- 
ceptions of  truth  and  nature,  and  some  which  it  is 
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probable  the  improvements  of  future  times  wi0 
serve  much  further  to  elucidate  and  confirm. 

Brown  assumed,  as  the  foundation  of  his  system, 
the  existence  of  an  unknown  principle,  on  which, 
when  acted  upon  by  stimuli',  sill  the  phenomena  of 
life,  health  and  disease  depend,  and  which  he  de^ 
nominated  excitabUity.  This  excitability  he  be* 
lieved  to  vary  in  different  animals,  and  in  the  same 
animal  at  different  times.  As  it  is  more  intense, 
the  animal  is  more  susceptible  of  the  action  of  ex- 
citing powers.  Exciting  powers,  or  stimuli,  may 
be  referred  to  two  classes ;  either  external,  as  heat, 
food,  wine,  poisons,  contagions,  the  blood,  se- 
creted fluids  and  air;  or  internal,  such  as  the  func- 
tions of  the  body  itself,  muscular  motion,  thought, 
emotion  and  passion.  Excitability  produces  no 
effect,  or  rather  does  not  exist,  unless  exciting 
powers  are  applied ;  for  if  they  are  entirely  with- 
drawn, death  as  certainly  ensues  as  when  excita- 
bility is  consumed  by  the  excessive  application  of 
them;  life  is  therefore  a^iwc^rf 5tete.  Excitement 
may  be,  in  just  measure,  too  great  or  too  small. 
Stimuli  applied  in  due  proportion  produce  that  just 
degree  of  excitement  which  constitutes  the  state 
of  health.  If  the  stimuli  are  diminished  below  the 
bealthy  proportion,  he  supposed  the  excitability 
to  accumulate ;  if  increased  beyond  this  propor- 
tion, to  be  expended;  and  on  these  opposite  states 
he  attempted  to  found  a  theory  of  diseases,  de- 
nominating the  former  directy  the  latter  indirect 
debility.  Diseases  he  divided  into  two  classes. 
Sthenic  and  Asthenic,  or  such  as  arise  from  inf 
creased  or  diminished  excitement.  He  believed 
no  agent  on  the  living  body  could  properly  receive 
the  title  o(  sedative;  and  insisted  that  every  power 
that  acts  on  such  a  body  is  stimulant,  or  produces 
excitement  by  expending  excitability.  AV^'hatever 
ppvyers  therefore  may  be  employed,  and  however 
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they  may  vary  from  such  as  are  habitually  applied 
to  prodoce  due  excitement,  they  can  only  weaken 
the  system  by  urging  it  into  too  much  motion,  or 
suffering  it  to  sink  into  languor.  He  is  supposed 
to  have  included  both  the  nervous  and  muscular 
powers  under  the  term  of  excitability ;  yet  he  did 
not  consider  the  excitability  as  a  property  residing 
in  and  depending  upon  the  mechanism  of  particu- 
lar parts,  but  as  an  uniform,  undivided  property, 
pnvadin^  the  whole  system,  which  cannot  be 
afiected  m  any  one  widiout  being  affected  in  a 
airatlar  manner  in  every  other  part. 

Dr.  Brown  supposes  the  proximate  cause  of 
fever  to  consist  in  debility,  which  may  be  either 
direct  or  indirect,  according  to  the  nature  of  the 
noxious  powers  previously  applied  to  the  system. 
Hence  he  makes  two  divisions  of  fevers:  1st. 
Those  which  depend  on  direct  debility,  such  as 
intermittent  fevers,  typhus,  &c.  2d.  Those  which 
depend  on  indirect  debility,  such  as  malignant 
fever,  confluent  small-pox,  plaeue,  &c.  Having 
therefore  assigned  to  fever  its  place  in  his  series  of 
descending  excitement,  he  neglected  particularly 
to  inquire  into  its  symptoms,  or  to  enlarge  on  its 
treatment.  Thus  debility,  which  was  the  first  link 
in  the  chain  of  Dr.  Cullen,  formed,  according  to 
the  theory  of  Dr.  Brown,  the  essence  of  fever. 
He  altogether  denied  the  existence  of  spasm;  he 
ridiculed  re-action  and  the  vis  medicatrix  naturae 
and  he  wholly  overlooked  the  phenomena  of  mor^ 
bid  association  and  morbid  heat. 

In  a  word,  the  basis  of  Dr.  Brown's  system 
seems  to  be  this;  in  whatever  state  of  the  body, 
whether  healthy  or  diseased,  there  always  exists 
either  too  strong  or  too  weak  an  excitement. 
Hence  there  can  be  only  two  species  of  disease, 
two  methods  of  treatment,  and  two  kinds  of  me-r 
(l|(:ip4l  ?gent§. 
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In  framing  his  system.  Brown  seems  to  have 
combined  the  irritability  and  sensibility  of  Hal- 
LER  to  form  his  excitability;  and  to  that  eminent 
physiologist  he  was  probably  more  indebted  for  the 
first  hints  of  his  doctrine,  and  especially  for  the 
facts  on  which  it  is  founded,  than  to  any  preceding 
writer.  His  general  principles  are  supposed  more 
correctly  to  suit  the  condition  of  the  animal  econo- 
my in  health  than  in  disease.  The  fundamental 
position,  that  excitability  is  accumulated  and  ex- 
pended in  the  inverse  ratio  of  the  stimulation,  ap* 
pears  to  be  confirmed  by  many  facts  concerning 
the  application  of  heat  and  the  taking  in  of  food, 
during  the  healthy  states  of  the  body,  or  when  it 
is  only  affected  by  cold  or  hunger.  Whether  it 
equally  holds  good  in  the  state  of  disease  is  more 
liable  to  doubt.  He  was  accjuainted  with  only 
one  mode  of  action  of  the  living  principle,  that 
>  which  has  been  described  by  a  succeeding  theorist 
under  the  name  of  irritation ;  while  he  was  wholly 
regardless  of  the  influence  of  sensation,  volition 
and  association.  He  neglected,  or  was  ignorant 
of  most  of  the  important  relations  which  the  doc* 
trines  of  modem  chemistry  bear  to  the  animal 
economy,  and  to  the  composition  of  animal  mat- 
ter. These,  however,  comprise  only  a  small  por- 
tion of  the  criticisms  to  which  this  system  is  ex- 
posed. 

But  with  all  these,  and  many  more  faults,  it 
cannot  be  denied  that  the  praise  of  genius  and  ori- 
ginality in  an  eminent  degree  belongs  to  Dr.  Brown. 
The  simplicity,  comprehensiveness  and  consist- 
ency, as  well  as  novelty,  of  his  system,  gave  it 
a  very  seducing  appearance,  and  contributed  great- 
ly to  its  prevalence.  One  of  the  greatest  excel- 
lences of^it,  as  applied  not  only  to  the  practice  of 
.  physic,  but  to  the  general  conduct  and  preserva- 
tion of  health,  is^  that  it  impresses  on  the  mind  a 
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sense  of  the  impropriety  and  danger  of  suddenly 
going  from  one  extreme  of  excitement  to  anothcj/ 

Near  the  close  of  the  eighteenth  century,  a  new 
medical  theory  was  presented  to  the  world  by  Dr. 
Erasmus  Darwin,  in  his  celebrated  work  which 
he  entitled  Zotmamia. 

According  to  this  theory,  there  is,  in  every  part 
of  the  animal  system,  a  living  principle,  which  ig 
termed  Sensorial  Power,  which  is  considered  as 
the  immediate  cause  of  all  its  motions,  and  is  sup«- 
posed  to  be  secreted  in  the  brain  and  spinal  mar- 
row. This  sensorial  power  is  capable  of  being 
acted  upon  in  four  different  ways,  or  it  possesses, 
in  other  words,  four  different  faculties  or  modes 
of  action,  which,  in  their  passive  state,  are  de-* 
nominated  irritabiUttfy  sensibility^  voluntaritj/y  and 
^sociability ;  and  in  their  active  state,  or  during 
exertion,  they  are  termed  irritation^  sensation,  ve^ 
lition,  and  association.  The  faculty  termed  irrita- 
tion is  exerted,  and  produces  fibrous  motions  in 
consequence  of  the  stimulus  of  external  bodies 
acting  on  any  part  of  the  system  where  sensorial 
power  resides.  That  of  sensation  is  exerted  in 
consequence  of  the  stimulus  of  pleasure  or  pain, 
occasioned  by  fibrous  motions  originally  produced 
by  the  sensorial  power  of  irritation.  That  of  vo- 
lition is  exerted  in  consequence  of  the  stimulus  of 
desire  or  aversion,  occasioned  by  fibrous  motions, 
which  had  been  previously  produced  by  the  senso- 
rial power  of  sensation.  That  of  association  is  at 
first  exerted  in  consequence  of  the  stimulus  of 
£brous  motions,  previously  occasioned  by  irritation^ 
sensation,  or  volition. 

Having  thus  stated  the  various  modes  of  action  of 
the  sensorial  power,  Dr.  Darwin  proceeds  to  de- 
liver the  other  fundamental  principles  of  his  theory. 

r  Sec  4^oirii*i  Slmmli%  ysNiak 
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During  the  application  of  any  of  the  above^ 
mentioned  stimuli,  the  sensorial  power  becomes 
exhausted ;  on  the  contrary,  while  any  of  them  are 
withdrawn,  it  becomes  accumulated. 

In  order  to  illustrate  and  establish  his  important 
doctrine  of  association.  Dr.  Darwin  asserts  that 
there  are  various  circles  of  associate  motions  in  the 
animal  system,  which  may  take  their  names  from 
that  faculty  of  the  sensorial  power  by  which  they 
are  introduced.  Those  circles,  for  example^  which 
are  introduced  by  an  irritative  motion,  may  be 
termed  irritative  associate  motions;  and,  in  like 
manner,  the  sensitive  and  voluntary  associate  ma- 
tions  are  produced  and  denominated.     All  these 
several  circles  of  motions  act  on  one  another  by 
means  of  the  sensorial  power  of  association ;  they 
may  be  affected  by  other  sensorial  motions,  such 
as  those  of  irritation,  sensation  and  volition;  and 
they  may  be  considered  as  compounded,  each  one 
of  smaller  circles;  as  for  instance,  the  great  circle 
of  irritative  associate  motions  may  be  supposed  to 
be  made  up  of  smaller  circles  of  the  same  kind. 

Conformably  to  this  scheme  of  association,  the 
introductory  link  of  any  circle  of  associate  motions 
may  have  its  action  increased,  diminished,  or  sus- 
tained in  the  natural  degree.  The  first  may  take 
place  either  in  consequence  of  excess  of  sensorial 
power,  the  stimuli  being  in  their  accustomed  de* 
gree ;  or  in  consequence  of  excess  of  stimuli,  the 
sensorial  power  being  in  its  natural  degree ;  or  in 
consequence  of  excess  of  both.  The  second  may 
arise  either  from  want  of  sensorial  power,  the 
stimulus  being  in  its  usual  degree;,  or,  from  Sul> 
duction  of  stimuli,,  the  sensorial  power  being  in  its 
natural  quantity;  or  from  want  of  sensorial  power 
and  subduction  of  stimuli.  The  third  takes  place^ 
when  both  the  sensorial  power  and  the  stimuli  are 
in  proper  degree.     In  some  cases,  the  morbidly  in- 
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rreftsed^  &s  Well  as  the  morbidly  diminished  actions 
^  the  introductory  link  of  a  circle  of  associate  mo- 
tions are  followed  by  similar  actions  of  the  other 
links ;  at  other  times,  by  contrary  actions :  In  the 
former  case  there  is  directy  in  the  latter,  revei^se 
sympathy.  The  morbidly  diminished  actions  aris- 
ing from  subduction  of  stimuli  are  sooner  relieved 
than  such  as  are  occasioned  by  want  of  sensorial 
power;  The  morbidly  increased  actions  which 
arise  from  excess  of  sensorial  power  are  more  vio- 
fcnt  than  those  which  are  produced  by  excess  of 
stimuli.  Hence  inflammatory  diseases  are  common- 
ly preceded  by  subduction  of  stimuli,  and  conse- 
quent accumulation  of  sensorial  power.  But  when 
excess  of  sensorial  power  is  acted  upon  by  excess  * 
of  stimuli,  the  exertion  which  follows  is  far  ereatej: 
and  more  destructive.  Hence  the  mortification 
of  frozen  limbs  when  brought  near  the  fire. 

According  to  Dr.  Darwin,  all  those  parts  which 
are  subjected,  during  health,  to  perpetual  action,  as 
the  heart  and  arteries,  accumulate  sensorial  power 
&ster  when  impeded,  than  those  which  are  sub- 
jected only  to  intermitted  action.  When  stimuli, 
which  are  usually  applied  to  any  particular  part  of 
the  system,  are  withdrawn,  an  ^accumulation  of  sen* 
soriai  power  takes  place  there,  proportioned  to  the 
subduction  of  those  stimuli  and  to  the  state  of  that 
part. 

The  exertion  of  any  part  of  the  system.  Dr. 
Darwin  believes,  may  be  proper,  or  greater,  or 
smaller  than  it  ought  to  be.  AH  diseases,  there- 
ibre,  orieinate  in  the  exuberance^  deficiencjr,  or 
retrograde  action,  of  the  faculties  of  the  sensorium, 
as  their  proximate  cause ;  and  consist  in  the  dis- 
ordered motions  of  the  fibres  of  the  body,  as  the 
proximate  effect  of  the  exertions  of  those  dis- 
ordered faculties.  Hence,  in  conformity  with  the 
inciples  before  mentioned^   health,    infiamma-^ 

•  N 
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tion,  and  the  various  decrees  of  exhaustion  of  sen- 
sorial power,  or  torpor  from  accumulation  of  sen- 
sorial power,  will  be  found  to  ensue. 

After  pretnising  these  general  principles,  aijd  de- 
ducing from  them  many  important  doctrines  con- 
cerning the  sound  and  diseased  stated  of  the  ani- 
mal system.  Dr.  Darwin  proceeds  ta  offer  his 
theory  of  fever,  whith,  whatever  n>ay  have  been 
the  remote  cause  of  it,  he  supposes  ta  consist  in  the 
increase  or  diminution  of  direct  or  reverse  associated 
motions.  It  commences  in  a  particular  organ,  oc- 
cupies one  or  more  disordered  tribes  or  trains  of  as- 
sociate motions,  and  is  more  or  less  complicated 
according  to  the  number  of  such  disordered  tribes.. 

Dr.  Darwin's  doctrine  of  fever  may  therefore 
be  considered  as  follows.  When  the  torpor  of  any 
part  of  the  system,  owing  to  deficient  irritation,  oc- 
casioned either  by  the  subduction  of  the  natural 
stimuli,  and  consequent  accumulation  of  sensorial' 
power,  or  by  the  application  of  powerful  stimuli 
and  consequent  exhaustion  of  the  same  livin|^  prin- 
ciple, is  such  as  to  occasion  diminished  action  oF 
that  part,  the  following  effects  will  take  places 
the  next  link  of  the  tribe  of  associate  motions  falls 
also  inta  a  torpor,  from  defect  of  excitement  of 
the  sensorial  power  of  association,  and  so  the  sub- 
sequent one,  till  a  general  torpor  affects  the  sys- 
tem. This  constitutes  the  cold  paroxysm  of  fever. 
This  general  torpor  remains  till  the  accumulation 
of  the  sensorial  power  of  association  is  formed, 
which  overbalances  that  defect  of  excitement  of  as* 
sociation,  and  then  the  torpor  ceases,  and  the  hot 
fit  of  fever  is  produced.  When  the  torpor  of  the 
part  first  affected  is  occasioned  by  the  subduction 
of  the  natural  stimuli,  this  is  likewise  thrown  into 
increased  action  during  the  hot  fit.  But  if  it  arise 
from  exhaustion  of  sensorial  power,  the  part  re- 
mains in  a  torpid  state  during  the  hot  fit*  The  torpor 
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ioduccd  by  the  subduction  of  natural  stimuli,  as  it 
is  overcame  at  the  end  of  the  cold  fit,  always  gives 
rise  to  fevers  of  strong  pulse;  since,  in  such  case, 
ali  the  parts  of  the  system  have  their  actions  in- 
creased during  the  hot  fit«  The  torpor  arising  from 
the  exhaustion  of  sensorial  power  produces  vari- 
ous effects,  according,  to  the  part  in  which  it  takes 
place.  When  seated  in  the  stomach,  it  always 
produces  continued  fever,  with  weak  pulse.  In 
this  case,  in  consecjuence  of  the  torpid  state  of  the 
stomach,  the  arterial  system  likewise  falls  into  tor- 
por, from  defect  of  the  excitement  of  association ; 
therefore  an  accumulation  of  the  sensorial  power 
of  association  takes  place  in  the  arterial  system. 
But  this  accumulation  is  so  great,  owing  to  the 
uninterrupted  actions  of  the  stomach,  catenated 
with  those  of  the  arterial  system,  that  it  affects 
the  next  link  of  the  associate  train,  that  is,  the 
capillaries  of  the  skin,  with  increased  energy^ 
Hence  these  last,  in  this  kind  of  fever,  are  per- 
petually exerted  with  great  increase  of  action. 
When  toq)or  affects  the  secerning^  vessels  of  the 
brain,  it  produces  fever  with  arterial  debility.  In 
this  case,  the  secretion  of  sensorial  power  being 
more  or  less  impaired,  languid  actions  of  every 
part  of  the  system  must  be  the  consequence.  In 
fevers  from  this  cause,  the  action  of  the  capilla- 
ries is  diminished  with  that  of  all  the  rest  of  the 
system.  Hence  the  heat  of  the  body  does  not  rise 
above  the  natural  standard,  and  sometimes  it  is 
even  lower  throughout  the  course  of  the  disease; 
a  phenomenon  which  serves  to  direct  the  attention 
to  this  cause.  When  torpor,  from  exhaustion  of 
sensorial  power,  affects  other  parts  of  the  system 
sympathetically  associated  with  the  stomach,  such 
as  the  liver,  spleen,  &c.  the  stomach  falls  into  tor- 
por, from  defect  of  the  power  of  association,  and, 
in  like  manner^  the  arterial  system,  till  a  general 
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tprpof  is  formed,  which  constitotes  the  cold  fit <, 
During  this  cold  fit,  an  accumulation  of  the  asso^ 
ciative  sensorial  power  takes  place  in  the  stomach, 
arterial  system,  &c.  which  more  than  compensates 
this  defect  of  excitement  in  the  sensorial  power 
of  association;  consequently  all  these  parts  are 
thrown  into  increased  action.  This  constitutes  the 
hot  fit,  which,  according  to  the  degree  of  accu- 
mulation of  the  sensorial  power  of  association,  and 
the  force  of  stimuli  applied  to  it,  wiU  produce  va« 
rious  effects.  Hence  various  kinds  of  intermittent 
fevers;  or  these  increased  actions  may  be  in  such 
degree  as  to  produce  sensation,  and  thereby  oc- 
casion inflammatory  fevers:  or,  lastly,  such  in- 
creased actions  may,  in  consequence  of  their  vio- 
lence, produce  a  smaller,  or  greater,  or  complete 
exhaustion  of  sensorial  power  m  some  part  essential 
to  life.  Hence  various  kinds  of  continued  fevers 
with  arterial  debility,  or  even  death. 

On  this  extensive  scale  of  sympathy  and  associa- 
tion. Dr.  Darwin  endeavours  to  account  for  a 
great  number  of  the  phenomena  of  diseases,  and 
{especially  for  those  of  fever.  From  the  same  doc- 
trine he  deduces  the  indications  of  cure,  and  ex-^ 
plains  the  operation  of  the  remedies  by  which  these 
indications  are  fulfilled/ 

The  extensive  and  accurate  observations  of  the 
laws  of  organic  life,  the  sagacious  conjectures  and 
profound  reflections  which  abound  in  the  Zoonomiaj 
inust  be  greatly  admired.  The  most  competent 
judges  seem  to  concur  in  pronouncing  it  the  ablest 
medical  work  of  the  eighteenth  century.     In  col- 

*  The  Dumber  of  compAitmeiitt  which  belong  to  the  ffttem  of  medical 
philosophy  delivered  in  Zoonpmia^  the  eyelet  and  epi^dea,  and  the  variety 
laid  intricacy  of  the  relations  they  bear  to  each  other,  render  it  difficult  to 
i:omprize,  within  a  short  compau,  such  in  abstrma  as  can  do  justice  to  the 
ingenuity  and  learning  of  the  cekbraud  author.  If  this  attempt  should  b« 
found  unsuccessful,  the  dif^culty  of  combining  clearness  and  brcyhy  ^ 
pjketchps  of  siich  a  Jdnd  will  not  be  forgotten. 
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lecting  and  arranging  the  facts  belonging  to  animal 
life,  and  unfolding  tne  influence  of  morbid  associa* 
tion,  which  involves  the  essence  of  diseases,  the 
author  undoubtedly  excels  all  preceding  writers. 
Still,  however,  his  work  must  be  allowed  to  labour 
under  great  faults  and  radical  deficiencies.  In 
many  instances  he  gives  the  rein  to  his  imagina- 
tion, and  suffers  fanciful  speculations  to  usurp  the 
place  of  facts  and  legitimate  reasoning.  His  doc-* 
trine  of  the  retrograde  action  of  the  absorbents,  of 
which  he  makes  such  firequent  and  important  use, 
in  a  great  many  various  states  of  disease,  may  be 
mentioned  as  one  of  those  which  seem  to  want 
confirmation.  And  there  is  reason,  indeed,  to  ap* 
prehend  that  errors  still  more  fundamental  and  es- 
sential have  crept  into  this  vast  plan  for  binding 
together  the  scattered  facts  of  medical  knowledge, 
and  converging  into  one  point  of  view  the  laws  of 
animated  nature.  That  interesting  doctrine  com- 
mon to  Dr.  Brown  and  Dr.  Darwin,  that  all  the 
phenomena  of  life  are  to  be  explained  on  the  prin- 
ciple of  the  excitability  or  sensorial  power  being 
accumulated  and  expended,  in  the  inverse  ratio  of 
stimulation,'  however  elegantly  it  may  admit  of 
illustration  by  the  use  of  heat,  light  and  food,  after 
coldness,  darkness  and  hunger,  seems  to  fail  in  its 
application  to  many  morbid  states  of  the  system. 
It  appears,  on  the  contrary,  often  to  happen  that 
excitement  and  excitability  are  increased  at  the 

/  Tlie  originality  of  loine  of  the  leading  doctrines  delivered  by  Dr.  Dak- 
wiw  has  been  called  in  question.  He  himself  recognizet  the  coincidence 
of  tasie  of  hi»  opinioni  with  those  of  Dr.  Bkown  ;  but  Contends  that  he 
arrived  at  his  conclusions  on  those  subjects  by  a  different  train  of  reasoning 
frona  that  of  the  Scottish  theorist.  He  also  declares,  and  asserts  that  his 
friends  are  able  to  attest  the  fact,  that  the  greater  part  of  hit  work  had  Iain 
by  him  Hcemtj  yean  before  its  publication.  I'hcsc  facts  evidently  preclude 
the  probability  of  his  being  much,  if  at  all,  indcbred  to  Dr.  Browm.  Dr. 
HsARTLir  seems  to  have  been  the  first  who,  cl^'arly  and  with  effect,  em« 
ployed  the  principle  of  associattM  to  account  for  the  phenomena  of  the  ani- 
■ul  economy.  (See  Obstr^atioHs  on  Man.)  It^'s  not  improbable  that  Dr« 
pARwiM  was  indebted  to  him  for  sonw  hinu  in  forming  his  great  ifork« 
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tame  titae,  and  perhaps  still  oAener  thatikey  am 
diminished  and  wasted  together.''  The  radical 
defect  in  every  inquiry  of  this  kind  is  our  unac*- 
quaintance  widi  the  nature  of  the  vital  prinGipie^ 
a  defect  which  the  scantiness  and  impextcction  of 
all  human  knowledge  does  not  seem  likely  speediljr 
to  supply. 

In  a  review  of  the  systematic  arrangemente  of 
medical  knowledge,  which  have  been  undertaken 
in  the  course  of  the  eighteenth  century*  it  would 
be  improper  to  pass  without  notice  the  learned 
and  laborious  work  of  M.  Libutaxtd,  first  Phy^- 
sician  to  the  Monarch  of  France,  published  nearly 
fifty  years  ago,  under  the  title  of  Syfwpsis  Universe 
Medidtue.  This  singular  work  was  attempted  on 
the  plan  of  collecting  all  the  facts  that  experience 
has  taught,  without  any  reasoning  concerning  their 
causes.  But  the  total  want  of  method,  perhaps 
the  unavoidable  result  of  the  plan,  continually  intro- 
duced such  confusion  as  to  render  this  performance 
much  less  instructive  and  useful  than  might  have 
been  expected. 

It  may  also  appear  improper  to  omit  some  no* 
tice  of  a  theory  of  fevers,  formed  by  the  late  Sir 
John  Pringls,  which,  from  its  peculiar  character, 
has  been  denominated  the  putrid  theory.  Having 
been  long  conversant  with  the  malignant  diseases 
of  camps  and  military  hospitals,  that  respectable 
physician  adopted  the  notion  of  miasmata  and  con-* 
ta^ions  operating  like  a  ferment  on  the  animal 
fluids,  and  thereby  producing  putrid  fevers.  This 
doctrine  of  fevers,  however,  is  regarded  as  so 
Vague  and  improbable  that  few  have  been  induced 
to  adopt  it. 


V  The  author  is  aware  that  Dr.  DakwinU  theory  makei  proTiBioii  t* 
meet  this  difficulty  and  to  explain  it;  but  whether  the  dpUntion  be  suffix 
cieDtly  ntii&ctory,  ccmains  to  be  decided* 


Medicine.  f7^ 

Among  living  authors,  many  have  been  so  justly 
dtsttngui^ed  for  their  efforts  to  improve  the  tneory 
and  treatment  of  diseases,  that  it  would  be  inex- 
ciisabje  to  omit  their  names  in  this  retrospect. 
Our  learned  and  excellent  countryman.  Dr.  Kitsh, 
stands  in  the.  first  rank  of  medical  theorists  in  the 
United  States.  His  doctrine  of  the  proximate 
cause  of  fever  is  the  result  of  a  long,  vigilant  and 
enlightened  attention  to  the  phenomena  of  febrile 
diseases,  and  to  the  various  plans  of  cure  which 
bis  extensive  leammg  enabled  him  to  survey.  The 
pathology  of  the  blood-vessels,  which  had  been 
too  much  neglected  by  preceding  theorists,  seema 
to  have  employed  a  pnncipal  share  of  his  attention 
in  framing  his  doctrine  of  fevers;  which  makes 
their  proximate  cause  consist  of  a  comndsion  in  the 
sangtqferouSy  but  more  particularly  in  the  arterial 
system.  In  conformity  to  this  opinion,  his  decisive 
and  energetic  treatment  of  febrile  diseases  is 
chiefly  directed  to  the  reduction  of  excessive,  and 
the  liberation  of  oppressed  action,  by  depletion,  and 
other  analogous  means ;  or  to  the  support  of  feeble 
action  by  appropriate  stimulants;  and  afterwards 
to  the  transter  of  remaining  morbid  action,  of 
whatever  kind,  from  the  vascular  system  to  parts 
less  essential  to  life.* 

The  inquiries  concerning  the  nature  and  consti- 
tation  of  pestilential  fluids ,  which  have  been  pro- 
secuted vnth  great  learning  and  ingenuity  by  Dr* 
MiTCHiu,  so  radically  concern  many  of  the  lead- 
ing doctrines  of  diseases,  that  they  may  justly  be 
said  to  embrace  a  new  theory.  His  doctrine,  as 
was  before  mentioned,  is  this, that  the  acid  offspring 
of  putrefaction,  composed  of  oxygen  and  azote 
(which  latter  he  denommates  septon)  chemically 
united^  forms  the  febrile  poison  whose  ravages  art 
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often  so  fatally  experienced  \  and  that  alkalitie  6ncJ 
calcareous  substances  afford  the  best  means  of  ex- 
tinguishing its  virulence.  The  evidence  he  ad^ 
duces  to  maintain  this  doctrine^  drawn  from  an- 
cient as  vvell  as  modem  authorities,  and  from  fact^ 
observed  in  all  parts  of  the  globe,  does  equal 
honour  to  his  diligence  and  erudition. 

In  Germany  there  are  several  eminent  physi- 
cians who  lately  have  published  systems  of  medi- 
cal doctrines,  which  are  said  considerably  to  differ 
from  all  preceding  ones,  and  which  attract  much  at- 
tention in  that  enlightened  part  of  Europe.  Among 
these,  the  names  of  Reil,  Roschlaub,  and  Hufe- 
LAND  deserve  particularly  to  be  mentioned;  but 
the  confinement  of  their  opinions  to  the  German 
language  prevents  them  tirom  being  sufficiently 
known  to  give  any  account  of  them  in  this  review. 

Within  a  few  years  Dr.  Reich,  of  that  country, 
has  presented  to  the  public  a  new  theory  of  fevers^ 
which  seems,  however,  to  have  attracted  but  little 
attention,  and  it  is  believed  is  now  falling  into' 
neglect.  His  fundamental  doctrine  Is,  that  fevers 
are  produced  by  destruction  of  the  equilibrium  be-* 
tween  oxygen  and  the  other  principles  which  enter 
into  the  composition  of  the  animal  body ;  and  that 
fevers  may  be  most  speedily  cured  bv  introducing^ 
and  restoring  equally,  to  all  parts  of  tne  body,  such 
a  quantity  of  oxygen  as  is  necessary  to  re-establish 
the  equilibrium  between  the  different  constituent 
parts.  And  hence  he  infers  that  acids,  especially 
the  mineral  acids,  and  particularly  the  muriatic 
acid,  are  more  adapted  tnan  any  other  remedies  Xo 
the  cure  of  fevers. 

Among  the  improvements  which  occurred  to-* 
wards  the  close  of  the  eighteenth  century,  PneU'* 
malic  Medicine  holds  a  distinguished  rank.  Th€r 
knowledge  of  the  gases  in  the  last  quarter  of  the 
century  assumed  a  regular   and  scientific  form^ 
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^ud  thg  analysis  of  the  atmosphere  by  Scheele  and 
X,Avoisi£R,  at  that  period,  gave  a  new  aspect  to 
many  doctrines  of  the  animal  economy,  both  in  its 
healthy  and  diseased  state.  When  the  composition 
of  the  atmosphere,  its  influence  in  the  function  of 
respiration,  and  the  constitution  of  animal'matter^ 
"Were  ascertained,  it  was  natural  to  suppose  that 
many  of  the  gases  received  into  the  lungs  in  breath- 
ing might  become  powerful  remedies.  M.  Four- 
CRor  took  the  lead  in  this  inquiry,  and  was  soon 
assisted  by  the  exertions  of  Dr.  Girtanner.  Dr. 
Bedooes  was  the  first  who  introduced  the  pneu- 
matic practice  into  Great-Britain,  where  it  appears 
to  have  been  more  assiduously  cultivated,  and  ap- 
plied to  a  ffreater  variety  of  medical  purposes  than 
xa  any  other  country.  The  names  of  Davy^ 
Thornton,  and  Townsiiend  are  also  to  be  men- 
tioned among  the  most  enterprising  cultivators  and 
improvers  otthis  practice.  The  sanguine  expec- 
tations of  those  who  first  proposed  this  mode  of 
applying  remedies  seem  hitherto  scarcely  to  have 
been  answered;  but  how  far  industry  and  inge-* 
nuity  may  hereafter  vary  and  improve  the  prac-*  • 
tice,  must  be  left  to  the  decision  of  time. 

The  methodical  arrangement  of  diseases,  called 
Nosology y  had  its  birth  in  the  eighteenth  century. 
This  consists  in  a  systematic  distribution  of  dis« 
eases  into  classes,  orders,  genera,  and  species,  on 
the  plan  of  natural  history.  This  scheme  of  ar-^ 
rangement  was  first  conceived  by  Sydenham,  and 
afterwards  by  Baglivi,  towards  the  close  of  the 
seventeenth  century.  For  the  first  actual  attempt 
the  world  is  indebted  to  Francois  Boissier  de 
Sauvages^  an  eminent  Professor  of  Medicine  at 
Montpelier,  who  published  his  laborious  work  in 
the  early  part  of  the  eighteenth  century.  After 
Sauvages,  this  subject  was  cultivated  by  LiNNiEus, 
to  whose  genius  for  arrangement  every  branch  of 

aO 
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natural  history  is  so  greatly  indebted ;  by  Rodol- 
PHirs  Augustus  VoGEL,  of  Goettingen;  by  John 
Baptist  Sagar,  of  Ifflaw,  in  Moravia;  by  Dr. 
CuLLEN,  of  Edinburgh;  by  Dr.  Macbride,  of 
Dublin;  and  by  Dr.  Darwin,  in  his  2k)onomia; 
besides  some  others  of  inferior  note.  For  some 
time  past,  the  influence  of  Nosology  has  been  evi- 
dently on  the  decline.  The  ever-varying  forms 
of  diseases  are  so  dissimilar  to  the  steady  and  fixed 
character  of  the  objects  belonging  to  the  three 
kingdoms  of  nature,  that  it  is  difficult  to  account 
for  the  confidence  and  zeal  with  which  this  sub- 
ject has  been  cultivated  by  some  distinguished 
names.  It  cannot,  however,  be  denied,  that  noso- 
logical inquiries  have  produced  many  good  effects; 
they  doubtless  promote  the  discrimination  of  dis- 
eases ;  and  many  of  the  questions  they  involve  are 
extremely  interesting  to  the  practical  physician. 
An  undue  reliance  upon  nosology,  and  allowing 
it  to  substitute  names  for  realities,  seem  to  have 
produced  the  mischief  which  has  thrown  it  into 
discredit. 

The  cool  regimen  in  fevers  constitutes  one  of  the 
most  universally  acknowledged  improvements  in 
the  practice  of  physic  of  the  eighteenth  century. 
A  revolution  (Hi  this  point  was  begun  by  the  new 
and  interesting  doctrines  which  the  sagacity  of 
Sydenham  had  enabled  him  to  develope  towards 
the  latter  part  of  the  preceding  age.  Every  day's 
additional  experience  gave  some  new  confirmation 
of  this  important  practice.  A  further  acquaint- 
ance with  the  diseases  of  hot  climates,  where  the 
pleasantness  as  well  as  the  efficacy  of  coolness  in 
fevers  had  overcome  the  opposition  both  of  theory 
and  prejudice,  gave  a  deep  blow  to  the  alexiphar-* 
mic  and  heating  system.  The  good  effects  of 
coolness  in  the  small-pox,  and  more  especially  in 
the  improved  stages  of  the  inoculation  of  that  dis- 


Medicine^  283 

ease,  seem  to  have  settled  the  determination  of 
physicians  to  extend  the  same  remedy  to  the  treat- 
ment of  fevers.  And  the  conviction  since  wrought 
by  experience  and  observation,  both  on  the  public 
and  medical  mind,  may  now  be  said  to  have 
established  this  improvement  on  the  firmest  basis. 

It  is  remarkable  that  although  tl^  use  of  cold 
air  and  cold  water  had  been  recommended  in  ar- 
dent fevers  by  Hippocrates,  Galen,  Celsus, 
and  most  of  the  celebrated  physiypms  of  antiquity, 
as  well  as  by  many  eminent  mooerns,  it  was  dis- 
countenanced by  BoERHAAVE  and  all  the  disciples 
of  his  school.  In  his  commentator  Van  Swieten, 
and  in  the  writings  of  Pringle,  Cleghorn,  Ltnd, 
and  even  Cullen,  little  is  to  be  found  in  commen- 
dation of  this  salutary  practice.  It  remained  for  the 
learned  and  judicious  Dr.  Currie,  of  Liverpool,  in 
Great- Britain,  to  extend  the  cool  regimen  in  fevers, 
by  adding  to  the  use  of  cool  air  and  cold  drinks, 
the  affusion  of  cold  water  over  the  surface  of  the 
body,  when  in  a  very  dry  and  heated  state.  This 
remedy,  the  application  of  which,  by  long  ex- 
perience, he  has  been  enabled  precisely  to  regulate 
and  determine,  may  be  confidently  pronounced  to 
be  one  of  the  greatest  of  modem  improvements  in 
the  practice  of  physic.'* 

In  the  course  of  the  century  under  review,  some 
p:\rticular  diseases  have  been  treated  with  more 
success  than  in  former  periods.  It  may  not  be  im- 
proper to  direct  the  attention  of  the  reader  to  a 
few  of  the  most  remarkable  of  these. 

The  triumph  of  medicine  over  the  Smalt-Poxh^s 
been  completed  in  the  eighteenth  century.  This 
scourge  of  the  human  race  has  exceeded  all  other 
diseases  in  the  number  of  its  victims,  and  in  the 


w  See  Dr.  CokkikN   MtdkaS  RipoHs  m  the  EJftcit  •/  IVaUr^  tM  «•/ 
,  «/  a  JUmedy  in  Ftver^  and  otter  Diuatej, 
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frequency  of  deformity,  blindness,  and  other  dread* 
ful  consequences  inflicted  on  such  as  escaped  with 
their  lives. 

The  practice  of  Inoculation  has  reduced  this 
frightful  malady  to  such  a  degree  of  mildness  and 
safety  that  it  no  longer  excites  the  terror  of  the 
community.  The  date  of  this  Interesting  discovery 
is  lost  in  the  obscurity  of  tradition  and  immemo* 
rial  usage.  Traces  or  it  may  be  found  among  the 
traditions  of  mfcy  former  ages  in  Great-Britain, 
particularly  in  Wales  and  the  rlighlands  of  Scotland, 
m  Italy,  France,  Germany,  Denmark,  Sweden, 
and  some  other  parts  of  Europe,  in  Africa  and 
Asia,  particularly  in  Hindostan  and  China/ 

But  the  eighteenth  century  may  boast  of  the  first 
regular  and  satisfactory  notices  of  this  noble  im- 
provement, and  of  making  it  to  be  understood  and 
practised  in  an  intelligent  manner  among  all  the 
enlightened  part  of  mankind.  It  is  generally  said 
that  the  Circassians  first  inoculated  tneir  children 
in  order  to  rear  them  as  slaves  for  the  Turkish  Se- 


ft  It  is  a  remarkable  fact,  that,  in  all  the  coantries  above  ineotioiied« 
there  it  satisfactory  evidcDce  of  iooculation  for  the  small-pox  halving  been 
practised  by  the  common  people,  for  many  years  before  its  introduction 
by  the  physicians  of  Great-Britain ;  and,  in  some  of  them,  as  far  back  as 
tradition  can  be  traced.  It  is  also  a  still  more  remarkablS  fact,  that  in 
fVaiet,  in  the  Highlands  of  Scoiland,  among  the  ignorant  peasant  of  C7^r> 
fvaffj,  in  the  interior  of  Africa^  and  in  several  parts  of  the  AtiatU  Conti- 
nent, distant  as  they  are  from  each  other,  differing  widely  as  they  do,  jn 
manners,  customs,  laws  and  religion,  the  art  of  communicating  this  dis- 
ease by  inoculation  was  designated  by  the  singular  phrase  of  buying  tb€ 
tmall-ffox ;  because  it  was  superstitiously  imagined  that  inoculation  woold 
not  produce  the  proper  effect,  unless  the  person  from  whom  the  variolous 
matter  was  taken  received  a  piece  of  money,  or  some  article  in  exchange 
for  it.  See  Dr.  Woodvillb*s  H'uhry  of  Imtwlatiom.  How  shall  we  ac- 
count for  so  many  different  and  distant  nations  agreeing  in  so  remarkable  a 
phrase  to  express  inoculation,  and  agreeing  also  to  connect  with  it  such  a  su- 
perstitious ceremony }  How  shall  we  account,  further,  for  this  art  being  con* 
^ned  chiefly  to  the  common  people ^  or  the  less  civilized  pare  of  mankind,  while 
the  learned  were  ignorant  of  it  \  May  it  not  be  admitted  as  one  proof  ot 
the  great  antiquity  of  the  practice,  that  precisely  that  portion  of  the  com- 
munity, whose  habits,  in  every  country,  are  in  general  most  simple,  uni* 
form,  and-  stationary,  were  found  to  fctain  a  practice  which  the  mor^ 
polished  had  lost  i  '        * 
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ragfio;  and  it  was  certainly  first  introduced  into 
Constantinople,  from  Georgia,  towards  the  end  of 
the  preceding  age.  From  Constantinople  the  Bri- 
tish nation  received  an  account  of  the  practice  of 
it  by  the  celebrated  Lady  M.  W.  Montague,  who 
caused  the  disease  to  be  thus  communicated  to  her 
own  children.  In  1721,  inoculation  was  first  re- 
eularly  adopted  in  England ;  and  in  the  succeed- 
ing year,  the  operation  being  performed  upon 
some  of  the  children  of  the  Royal  family,  it  soon 
began  to  be  in  vogue.  Objections  both  of  a  phy- 
sical, moral  and  religious  kind  were  urged  against 
this  new  practice,  with  great  zeal  and  intempe- 
rancei  by  many  respectable  persons  of  the  medical 
and  clerical  professions,  as  well  as  by  others  of 
inferior  character.  These  objections,  for  some 
time,  excited  scruples  in  the  minds  of  many  well- 
disposed  people,  and  greatly  retarded  the  progress 
of  inoculation.  Havmg  at  length,  however,  sur- 
mounted these  difficulties,  the  value  of  the  dis- 
covery became  every  day  more  highly  rated,  and 
before  the  middle  of  the  century  might  be  con- 
sidered as  established  upon  the  firmest  basis. 

In  the  year  1721,  and  in  the  same  month  in 
which  the  daughter  of  Lady  Montague  was  inocu<» 
lated  in  England,  this  mode  of  communicating 
the  small-pox  was  introduced  at  Boston,  in  Mas- 
sachusetts. Dr.  Cotton  Mather,  one  of  the  Mi- 
nisters of  that  town,  having  observed,  in  a  volume 
of  the  Philosophical  Transactions,  printed  in  Lon- 
don, some  communications  from  Constantinople 
and  Smyrna,  giving  a  favourable  account  of  the 
practice,  and  the  small-pox  beginning,  about  the 
same  time,  to  spread  in  the  town,  he  recom- 
mended to  the  physicians  of  his  acquaintance  to 
make  trial  of  inoculation.  They  all  declined  it  ex- 
cepting Dr.  Boylston.  He  began  with  his  own 
irl'iildrcn  and  servants.    But  the  degree  of  odium 
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which  he  drew  upon  himself  by  this  measure  is 
scarcely  credible.  The  physicians  in  general  highly 
disapproved  his  conduct.  Dr.  Douglass/  one  (if 
their  number,  who  had  received  a  regular  medical 
education  in  Scotland,  his  native  country,  stood 
foremost  in  the  ranks  of  opposition.  He  wrote, 
declaimed,  and  employed  all  his  influence  against 
the  intrepid  innovator.  The  medical  gentlemen 
were  joined  by  the  populace,  who  were  so  much 
inflamed  against  what  they  esteemed  a  species  of 
murder,  that  Dr.  Boylston  was  in  danger  of  his 
life,'  and  Dr.  Mather  was  scarcely  less  an  object 
of  popular  indignation.  But  the  greater  propor- 
tion of  the  Clergy  of  Boston  embarked  m  sup- 
port of  the  measure ;  they  preached  and  wrote"*  in 
favour  of  it,  until,  at  length,  their  influence,  greatly 
confirmed  by  the  success  attending  Dr.  Boylston's 
practice,  gradually  overcame  the  opposition ;  and 
near  three  hundred  persons  were  soon  after  inocu-* 
lated  in  Boston  and  the  neighbouring  towns.* 


y  Br.  Douglass  is  said  to  hsTc  been  a  man  of  learning  and  talenu.  He 
published  some  small  medical  pieces,  and  corresponded  with  Dr.  Colobm, 
of  New- York,  who,  in  one  of  his  medical  communications,  speaks  of  him 
in  tetms  of  high  respect.  He  was,  however,  conceited  and  arrogant, 
and  behaved  widh  great  distngenuousness  in  his  opposition  to  Botlstom. 

s  Dr.  BoTLSTOv's  house  was  attacked  with  so  much  violence,  that  he  and 
his  family  did  not  consider  themselves  safe  in  it.  He  was  assaulted  in  the 
streets,  loaded  with  every  species  of  abuse,  and  execrated  as  a  murderer* 
Indeed,  many  sober,  pious  people  were  deliberately  of  opinion.when  he  com- 
menced the  practice  of  inoculation,  that  if  any  of  his  patients  should^dic, 
he  ought  to  be  capitaQy  punished.  A  bill  was  brought  into  the  Legislature 
for  prohibiting  the  practice,  under  severe  penalties,  and  actually  passed  the 
House  of  Representatives;  but  some  doubts  existingfin  the  CouncU,  its  pro- 
gress was  arrested,  and  it  never  became  a  law.  See  Hutchinson's  Hi*m 
tory  of  MasjadfiuitU,  VoL  ii.  p.  247,  &c. 

a  The  ntuttpopers  teemed  with  pieces  on  both  sides  of  this  interesting 
controversy;  and  especially  with  scmie  of  a  very  virulent  character,  from 
the  opponents  of  inoculation.  The  Cwraitt,  a  newspaper  edited  at  that 
time  by  a  brother  of  Dr.  Benjamin  Franklin,  took  a  decided  part  with 
Douglass  and  his  coadjutors.  The  young  philosopher  was  then  an  ap« 
prentice  in  the  office,  and  employed  his  opening  talents  in  favour  of  the 
same  deluded  party.     M.  S»  Letter  of  tbt  Re^,  Dr.  Eliot  to  tht  Author. 

k  Hutchinson's  HUhry  tf  M^sta^huitHU^  volt  ii« 
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A  degree  of  the  same  prejudice  and  opposition, 
-which  raged  with  so  much  violence  in  Boston, 
continued  to  be  manifested  not  onlv  there,  but 
also  in  many  other  places,  for  a  considerable  time 
afterwards.  But  the  practice  gradually  gained 
ground,  and  became  general  in  New-England ;  in 
a  few  years  it  was  adopted  in  New- York  and  Phila- 
delphia; and  in  the  year  1738  had  reached  Charles- 
ton,  in  South-Carolina. 

Till  near  the  close  of  the  century  now  under  con- 
sideration, the  inoculation  of  the  small-pox  con- 
tinued more  and  more  to  prevail,  and  to  become 
the  settled  habit  of  all  that  portion  of  society  who 
were  placed  in  easy  circumstances,  and  possessed 
the  better  degrees  of  intelligence.  The  advantages, 
however,  of  this  practice,  notwithstanding  all  its 
benefits  to  the  individuals  who  employed  it,  were 
supposed  by  many,  on  a  general  calculation  of 
human  life,  to  be  extremely  problematical.  By 
carrying  the  disease  more  frequently  and  univer- 
sally through  cities  and  countries,  it  was  found  that 
the  poorer  classes  of  people,  which  constitute  the 
great  mass  of  every  nation,  were  much  oftener  ex- 
posed to  casual  infection ;  and'  that,  on  the  whole, 
the  mortality  of  mankind  from  this  disease  was 
thereby  much  augmented. 

But  such  doubts  and  difficulties  as  these  arising 
in  the  mind  of  the  philanthropist,  and  much  of  the 
importance  of  the  inoculation  of  the  small-pox, 
even  to  those  who  employed  it,  were  removed  by 
the  discoN^ery  of  the  inoculation  of  the  Vaccine  Dis^ 
ease,  in  the  year  1798.  This  may  perhaps  be  justly 
considered  as  the  most  memorable  improvement 
ever  made  in  the  practice  of  physic.  By  substi- 
tuting a  disease  so  much  milder  that  it  cannot /ail 
of  being  universally  preferred,  and  one  which  at 
the  same  time  affords  effectual  security  against  the 
small-pox,  the  prospect  is  presented  of  speedily 


exterminating  the  latterdisease,and  thereby  cloAng 
a  great  outlet  of  hqman  life. 

To  Dr.  Jenner,  of  Great-Britain,  the  world  \9 
indebted  for  this  incomparable  discovery.  For  al- 
though there  has  existed,  perhaps  from  time  imme- 
morial, some  popular  knowledge  of  the  vaccine  dis- 
ease, and  of  the  fact  of  its  rendering  the  human  sys^ 
tem  unsusceptible  of  the  small-pox;^  yet  thepractice 
of  inoculating  it  successively  from  one  person  to 
another  as  a  substitute  for  the  small-pox,  and  the 
investigation  of  the  principal  circumstances  which 
ought  to  regulate  that  inoculation,  in  order  to  con- 
fer upon  it  the  greatest  certainty  and  succesS,  seem 
undoubtedly  to  nave  originated  with  that  physician. 
Further  investigations  and  discoveries  have  since 
been  made,  concerning  the  nature  and  the  inocu- 
lation of  this  disease,  by  other  physicians,  particu- 
larly by  Drs.  Pearson  and  Woodville,  and  Mr. 
Ring,  of  London.'' 

All  preceding  ages,  and  a  considerable  portion 
of  the  eighteenth  century,  abound  in  accounts  of 

•  For  a  number  of  years  before  Dr.  Jenm er*s  diicoTery,  it  was  known 
to  many,  physicians  as  well  as  others,  that  a  disease  existed  aoioDg  the 
cattle  in  Great-Britain,  particularly  in  Gloucestershire,  which  it  %uat  said^ 
among  the  tommon  people,  when  communicated  to  the  human  jubject^ 
formed  a  defence  against  SmaU^Fox,  Dr.  Bakit  tells  us  that  this  diseass 
has  been  long  known  in  Ireland,  under  the  name  of  Sbimaeb ;  he  gives  in- 
stances of  persons  who  had  passed  through  it  Jifiy  yearx  ago ;  and  mentions 
that  one  woman,  tigbty  yean  of  age,  dieclares,  that  as  long  as  she  can  re^ 
member,  the  opinion  prevailed,  that  people  who  had  the  SAhach,  or  C^w 
^0»,  could  not  take  die  Small-Pox ;  and  that  many,  at  that  early  period, 
purposely  exposed  themselves  to  the  former,  to  avoid  taking  the  latter. 
Traces  have  also  been  found  of  some  knowledge  of  this  disease  existing  ia 
other  parts  of  Europe,  among  the  lower  classes  of  people,  a  number  of 
years  before  the  publication  of  Dr.  Jkn  nkr.     See  Baxxv  on  CowPox. 

d  An  institution  in  Grsat-Britain,  for  the  purpose  of  preserving  and 
communicating  the  vaccine  infection,  and  particularly  for  inoculating  thfi 
poor,  has  been  formed  since  the  publication  of  Dr.  Jknnir's  discovery.  For 
this  the  public  are  principally  indebted  to  the  enlightened  and  benevolent 
exertions  of  Dr.  Pkaison,  of  London.  A  simUar  institution  has  beeA 
more  recently  formed  in  the  city  of  New-York.  The  first  person  who 
inoculated  with  the  vaccine  virus,  in  the  United  States,  was  Dr.  Watkr^ 
Roust,  Professor  of  the  Theory  and  Practice  of  Physic  in  the  Univcrsitf 
of  Cambridge^  Massachusetts. 
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the  destnictiveness  of  the  Scurvy  in  ships  on  long 
voyages,  in  armies,  particularly  in  garrisons,  as 
-well  as  in  some  regions  of  the  high  latitudes. 
Towards  the  close  of  the  period  wnder  examina- 
tion, that  dreadful  disease  has  been  disarmed  of 
all  its  violence,  and  seems  now  to  be  completely 
reduced  under  the  dominion  of  the  healing  s^t. 
This  revolution  has  been  effected  by  procuring  for 
persons  in  the  situations  above  mentioned  more 
comfortable  shelter,  cloathing  and  food.  Fresh 
meats  substituted  for  salted,  and  vegetables  plen- 
tifully supplied,  especially  the  vegetable  acids, 
may  be  considered  among  the  principal  means  of 
prevention  and  cure.  The  citric  acidy  in  particu- 
lar, has  accomplished  wonders  in  this  disease;  and 
the  Jate  discovery  of  crystallizing  it  renders  the 
remedy  conveniently  portable  to  any  distance,  and 
capable  of  preservation  iti  all  climates  and  seasons^ 
and  for  any  length  of  time.  Thie  eminent  services 
of  Dr.  LiND  in  improving  6ur  knowledge  of  this 
disease  can  never  be  forgotten.  Tlie  philosophic 
and  enterprising  Captain  Cook  w^s  the  first  who 
reduced  the  improvements  in  nautical  mediciiie  to 
practice,  in  all  their  extent,  and  with  complete 
success.' 

Pestilential  diseases  are  supposed  to  have  greatly 
abated  in  frequency  and  malignity  in  the  course  of 
the  eighteenth  century.     This  observation,  how- 

r  la  die  Bttt  Yoyagc  for  the  establishment  of  the  £ast-India  Company, 
ont  of  four  hundred  and  eighty  men  one  hundred  and  five  died  of  stumj 
before  they  reached  the  Cape  of  Good  Hope.  Lord  Anson,  in  his  voy- 
age round  the  world,  lost,  from  the  same  disorder,  four-fifths  of  his  (^igi<^ 
sal  number.  Those  who  have  read  the  narrative  of  his  expedition,  by 
RoBxirs,  will  recollect  the  dreadful  picture  which  is  drawn  of  the  ravages 
of  this  diaease,  in  the  vessels  under  his  command.  Captain  Cook,  thirty 
yean  after  Anson,  with  a  company  of  one  hundred  and  eighteen  mcn^ 
performed  a  voyage  of  three  years  and  eighteen  days,  tliroughout  all  the 
climates,  from  52  deg.  north,  to  72  dcg.  south,  with  the  loss  of  only  one 
tnan,  who  had  been  previously  indisposed.  See  Dr.  Ramjay*s  learned 
and  interesting  Review  of  the  Improvements^  Frograt  anfi  State  «/  Midimc  im 
#ir  Sigbttentb  Cgntury^  ii^,  p.  38  and  30. 
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ever,  must  be  understood  to  be  chiefly  restrict^ 
to  those  parts  of.  the  world  which,  during  that 
period,  have  been  making  progress  in  civil izat;ion,. 
intelligence  and  refinement.  In  many  parts  of 
Asia  and  Africa,^  and  in  Europyean  Turkey,  it  is 
probable  that  little  abatement  of  the  ravages  of 
such  diseases  has  actually  taken  place.  The  de- 
graded state  of  man  in  most  of  the  Mahometan 
countries;  the  poverty,  filth  and  wretchedness 
which  oppress  the  lower  classes  of  people  in  their 
crowded  cities,  and  the  inattention  to  cleanltness 
and  ventilation,  even  in  the  houses  of  the  most 
opulent,  aided  by  the  influence  of  their  doctrine  of 
fatalism,  seem  to  leave  them  little  prospect  o£ 
emerging  from  their  present  conditioa  into  one 
more  respectable,  and  exempt  from*  malignant  disr 
eases.  The  contrast  of  health  and  disease,  in  the 
Christian  and  Mahometan  world,  while  it  aflbrds 
to  the  pious  mind  a  satisfactory  confirmation  of 
his  faith,  furnishes  also,  to  the  philosopher  and 
physician,  an  instructive  lesson,  with  regard  to» 
the  comparative  influence  of  the  respective  prin- 
ciples and  institutions  of  Christianity  and  ^laho* 
metanism. 

The  comparative  mildness^  and  infrequency  of 
pestilential  diseases  in  Christian  Europe,  during 
the  late  century,  are  probably  owing  to  a  combi- 
nation of  many  causes.  Much  may  be  safely  as- 
cribed to  improvements  in  the  cleanliness  and 
ventilation  of  houses,  in  diet,,  in  apparel,  ia  habits, 
customs,  and  all  the  modes  of  life.  Cities,  which 
arc  usually  the  great  nurseries  of  pestilence,,  are 
now  less  crowded  than  in  former  ages.  The  com- 
forts, decencies,  and  elegances  of  life,  froia  a.  va- 
riety of  causes,  are  now  enjoyed  by  a  greater  por- 
tion of  the  community,  and  in  arauch  higher  degree 
than  in  preceding  times.  To  the  same  causes,, 
also«  may  be  ascribed  the  almost  entire  banislv 
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ment  of  that  loathsome  disease  the  Leprosy y  from 
the  civilized  world,  which  has*  been  in  a  great 
measure  effected  in  the  course  of  the  last  age. 

The  frequent  and  mortal  prevalence  of  the  pes- 
tilential disease  called  Yellow  Fever^  in  the  cities, 
and  in  some  parts  of  the  country,  in  the  United 
States,  for  theJast  ten  years,  forms  a  memorable 
event  in  the  medical  history  of  this  country,  during 
the  century  which  is  the  subject  of  this  retrospect. 
The  malignity  and  ravages*of  this  epidemic  im- 
pressed the  public  mind  with  the  deepest  appre^ 
faensions,  and  undoubtedly  gave  a  new  impulse  and 
viTOur  to  medical  investigation.  The  origin  of 
this  disease  has  been  warmly  contested  in  the 
United  States,  in  the  West-Indies,  and  in  Europe. 
While  many  maintain  that  it  is  produced  by  the 
exhalations  of  putrefaction,  whether  such  putre- 
faction be  found  in  the  filth  of  cities,  of  marshy 
grounds,  or  of  vessels  on  the  water;  othfers,  on  the 
contrary,  assert,  that  it  is  always  produced  by 
contagion  emitted  from  the  sick  labouring  under 
the  disease,  and  successively  propagated  from  one 
person  to  another.  The  latter  opinion  seems  to  be 
fast  losing  ground  among  the  better  informed  part 
of  the  medical  profession,  and  of  the  public;  while 
the  evidence  in  support  of  the  former  is  accumu- 
lated, and  rendered  more  luminous  and  irresistible, 
by  the  occurrences  of  every  epidemic  season. 
Much  light  has  been  thrown  on  the  origin,  course, 
precursors,  and  concomitant  circumstances  of  this,- 
and  of  other  pestilential  diseases,  by  Mr.  Noah 
Webster,  in  his  History  of  Epidemics^  an  inge- 
nious and  learned  work,  in  which  a  rich  and  cu- 
rious amount  of  information  on  this  subject  is 
brought  together  and  exhibited  in  a  very  impres- 
sive manner.  Though  the  author  is  no  physician, 
he  has  made  a  most  valuable  present  to  the  medir 
cal  world,  and  has  entered  and  pursued  with  much 
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iability  a  path  of  inquiry,  which  will  probably  con^ 
jduct  io  very  interesting  and  instructive  conclusions. 
In  the  mean  time,  the  modes  of  treating  yellow 
fever  have  received  ^eat  improvement,  during 
the  period  under  consideration.  Those  who  have 
written  on  this  disease  with  most  reputation,  are 
Dr.  Rush,  of  the  United  States,  who  has  had  ample 
experience  in  the  treatment  of  it,-^  and  Drs.  Jack- 
son and  Chisholm,  of  Great-Britain. 

The  diseases  of  OampSj  Armies ,  and  Military 
Uospitab  have  attracted  much  attention,  and  the 
treatment  of  them  received  great  improvements  in 
the  course  of  the  late  century.  The  mesons  of  pre- 
venting diseases,  in  such  situations,  are  much 
more  attended  to  than  formerly;  particularly  all 
circumstances  which  respect  the  sites  of  encamp- 
ments, the  shelter,  cloathing,  food,  cleanliness,  &c. 
of  troops,  and  the  ventilation  of  the  places  in  which 
they  are  stationed.  For  many  of  these  improve- 
ments the  public  are  indebted  to  Sir  John  Pr in- 
gle, Drs.  Donald  Monro,  Brocklesby,  Hun- 
ter, and  others,  who  have  written  on  the  diseases 
of  armies.  The  means  of  preventing  and  curing 
the  diseases  incident  to  Seamen  have  also  been  more 
diligently  and  successfully  studied  in  the  course  of 
the  last  age  than  ever  before.  For  very  enlightened 
inquiries  and  useful  publications  on  this  subject 
we  owe  much  to  Drs.  Lind,  Macbride,  Clarke, 
Blane  and  Trotter. 

/  The  intrepidity  and  benevolence  displayed  by  Dr.  Rusn,  daring  the 
teveral  seasons  in  which  pestilence  has  prevailed  in  Philadelphia,  deserrc 
the  highest  eulogium.  This  remark  applies  with  peculiar  force  to  the 
season  of  X793,  when  the  yellow  fever  appeared  in  that  city,  arrayed  la 
greater  terror  than  ever  before  or  since,  in  any  part  of  the  United  States; 
when  the  methods  of  treatment  were  comparatively  little  understood;  when 
It  was  universally  considered  as  an  highly  contagions  disease ;  and  when 
the  fortitude  and  services  of  this  distinguished  physician,  through  the  whole 
course  of  the  epidemic,  were  pre-eminently  con^icuous.  If  the  admirers  of 
moral  heroism  celebrate,  as  they  justly  do,  the  conduct  of  the  good  Bubtfi 
mf  Marseilles^  and  of  the  benevolent  Lord  Mayor  of  Londott^  it  is  conceived 
l^at  the  firmness  and  useful  exertions  of  Dr.  Rush,  in  similar  circumstance^ 
are,  in  no  respect,  less  worthy  of  their  commemoration  and  praise. 
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Modem  times  have  also  given  rise  to  improved 
nodes  of  preserving  the  health,  and  promoting  the 
comfort  of  persons  confined  in  Prisons,  and  other 
close  apartments.  The  honour  due  to  the  Rev. 
Dr.  Hales,  and  Sir  John  Pringle,  for  their  phi- 
losophic inquiries,  and  enterprising  exertions  to 
forward  this  branch  of  improvement,  are  generally 
known.  But  to  no  individual  that  ever  lived  is 
the  cause  of  humanity  more  indebted  for  services 
of  this  kind,  than  to  the  immortal  Howard, 
whose  long  and  painful  journies,  persevering  la- 
bours, and  successful  plans  for  meliorating  the 
condition  of  Prisoners,  in  every  part  of  the  world, 
to  which  he  could  obtain  access,  will  ever  form 
one  of  the  most  honourable  pages  in  the  annals  of 
human  nature.^ 

The  diseases  of  Warm  Climates  are  become 
better  understood,  by  the  efforts  of  modem  times 
to  extend  the  range  of  geographical  and  commer- 
cial enterprise;  and,  from  their  bold  and  definite 
features,  much  light  has  been  thrown  on  the  theory 
and  treatment  of^uch  as  prevail  in  more  temperate 
regions.  In  fact,  the  whole  of  that  important  and 
interesting  field  of  inquiry  which  relates  to  the 
comparative  frequency  and  force  of  particular  dis- 
eases, as  they  appear  in  different  regions  of  the 
earth,  and  in  different  states  of  society,  had  been 
but  little  explored  prior  to  the  period  which  we 
are  now  considering. 

The  exertions  recently  made  to  investigate  the 
nature  and  causes,  and  to  lessen  the  fatality  of  Pul^ 
monary  Consumption,  deserve  a  transient  notice. 

^  In  John  Howard  the  eighteenth  century  may  boast  of  havtngr  pro- 
dnced  an  unk^oc  in  the  history  or  man.  It  would  be nnjusc  to  com* 
fare  him  with  any  hero  of  benevolence,  merely  human,  before  or  since  his 
time,  for  such  an  one  never  existed.  It  has  been  truly  said,  that  his  plan 
for  promoting  the  happiness  of  his  fellow  creatures  was  wriginal:  and  that 
h  was  as  fuU  of  genius  as  of  bmmamity.  That  it  was  the  Religion  or 
Christ  which  directed  and  animated  the  exertions  of  this  wonderful  man, 
BO  one  can  doubt  who  is  acquainted  with  hi»  history  and  character. 


If  such  exertions  have  not  yft  produced  all  the 
good  consequences  which  humanity  could  wish^ 
there  is  yet  ground  to  believe  they  have  effected 
some  good,  and  that  no  effort  in  such  a  cause  will 
be  finally  lost.  Justice  requires,  whenever  this 
subject  is  mentioned,  that  the  philanthropic  la- 
bours of  Rush  and  Beddoes  should  be  duly  Appre- 
ciated. Similar  exertions  have  also  been  made, 
and  with  like  considerable  success,  to  throw  light 
on  the  nature  and  cure  of  Scrophula^  and  the  Dis* 
eases  of  the  Mind,  to  say  nothing  of  many  others 
equally  worthy  of  notice. 

Under  this  head  it  is  proper  to  take  some  no-- 
tice  of  the  successful  attempts  which  have  been 
made,  during  the  eighteenth  century,  to  enable  the 
DeafBnd  Dumb  to  speak.  Deafness  has,  in  all  ages^ 
been  considered  such  a  total  obstruction  to  speech, 
and  the  knowledge  of  written  lan^ua^e,  that  the 
attempt  to  teach  those  who  are  aestitute  of  the 
sense  of  hearing,  either  to  speak  or  read,  has  been 
generally  regarded  as  vain.  This  continued  to  be 
the  case  till  after  the  middle  of  the  century  under 
review.  Dr.  John  Wallis,  towards  the  close  of 
the  preceding  age,  had,  indeed,  suggested  in  his 
Grammatica  Lingua  Anglicanije,  a  plan  for  con* 
veying  ideas  to  the  minds  of  the  deaf,  more  dis- 
tinctly than  by  ordinary  signs.  His  attempt  was 
succeeded  by  those  of  his  countrymen  Baker  and 
Holder,  each  of  whom  devised  apian,  and  made 
some  progress  in  its  execution.  To  these  may  be 
added  some  other  attempts,  attended  with  partial 
success,  by  Helmokt,  an  ingenious  German,  and 
Amman,  a  Swiss  physician.  There  was,  however, 
little  done  to  any  valuable  purpose,  till  the  year 
1764,  when  Mr.  Thomas  Braidwood,  of  Edin- 
burgh, undertook  the  difficult  task.  In  that  year 
he  began  with  a  single  pupil,  when,  his  exertions 
being  attended  wiui  complete  success,  be  wa$ 
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encouraged  to  extend  his  views,  and  afterwards 
taucbt  a  considerable  number  to  speak  distinctly,  to 
read  and  write,  and  to  understand  arithmetic,  and 
the  principles  of  morality  and  religion.  The  same 
curious  and  highly  interesting  art  has  also  been 
practised,  on  a  different  plan,  but  with  great  suc- 
cess, by  M.  Heikecke,  ot*  Leipsic;  and  by  Fathet 
Vanier,  M.  Perri&re,  and  the  Abbe  UEfbe^ 
of  Paris.  The  last  named  gentleman  has  been 
more  succes^ul  than  any  other.  He  had  in^ 
structed  upwards  of  cue  thomand  deaf  aad  dumb 
persons,  before  he  was  succeeded  by  hia  pupil  M. 
SiCARD.  A  regular  institution  for  thod  kind  ei 
kistruction  was  established  in  Lond€>n,  in  1791^» 
under  the  care  of  Mr.  Watson,  a  pupil  o(  Mr* 
BftAiiywooD. 

The  liate  century  has  likewise  made  great  pro»* 
gress  in  ascertaining  the  means  of  restoring  the 
suspended  actions  of  life.  Hunume  Societies  y  for  the 
recovery  of  drowned  persons,  which  began  to  be 
instituted  soon  after  the  middle  of  the  century, 
have  since  been  multiplied  to  such  extent,  thsBfe 
they  are  to  be  foimd  in  most  great  sea-port  towns* 
Great  exertions  have  been  made  to-improve  the 
knowledge  formerly  possessed  on  this  subject;  and 
the  means  now  employed  are  much  more  rational 
and  successful  than  the  rude  and  often  pernicious 
ones  which  used  to  be  resorted  to.  Many  effort* 
have  likewise  been  made  to  prevent  the  premature 
interment  of  such  as  are  only  apparently  dead ;.  by 
which  some  valuable  lives  have  been  saved,  and 
ijiore  caution  relative  to  this  point  impressed  our 
the  community.  The  service  rendered  by  many 
physicians  to  the  cause  of  humanity,  by  promoting 
objects  of  this  kind,  deserves  honoursLble  comme- 
moration. Of  these  perhaps  few  are  entitled  to 
a  larger  tribute  of  acknowledgment  than  Drs* 
(Liwu  and  Lexxsom,  of  London. 
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It  would  be  easy  to  descend  to  a  great  variety 
of  particulars,  in  which  the  means  of  curing,  of 
mitigating  diseases,  have  been  radically  improved, 
during  the  period  under  consideration;  but  the 
limits  of  this  retrospect  forbid  such  details.  It  is 
sufficient  to  remark,  that  a  large  portion  of  dis- 
eases, however  faithfully  observed  by  preceding, 
and  even  by  the  most  ancient  physicians,  have, 
within  this  period,  been  better  understood,  ar- 
ranged, and  discriminated  than  ever  before;  and 
that  remedies  of  superior  efficacy  have  been  se- 
lected, their  qualities,  virtues,  and  uses  more  fully 
ascertained,  and  the  best  mode  of  their  application 
rendered  more  definite  and  precise.  The  number 
of  incurable  diseases,  also,  has  been  diminished, 
and  the  treatment  of  many  hazardous  and  violent 
ones  so  far  Improved  as  greatly  to  diminish  their 
force  and  danger.  The  recent  doctrines  of  A^oci- 
ation  and  Sympathy  in  morbid  action,  and  the  inte- 
resting practical  doctrine  which  results  from  them, 
of  the  tranter  of  morbid  action  from  vital  parts  to 
such  as  are  less  essential  to  life,  have  unfolded  a 
vast  extent  of  medical  exertion  and  usefulness, 
which  was  nearly  unknown  to  the  physicians  of 
former  centuries. 

The  practical  toriters  on  medicine,  during  the 
eighteenth  century,  were  very  numerous  and  re- 
spectable. From  so  large  a  catalogue  it  is  difficult 
to  select  the  few  names  of  which  the  brevity  of 
this  review  will  allow  the  insertion.  Besides  a 
considerable  number  of  those  mentioned  in  the 
foregoing  pages,  Wintringham  and  Huxham, 
on  epidemical  diseases,  deserve  a  high  place ;  Cleg- 
HORN,   on   the  diseases  of  Minorca;   Hillary, 

WhYTT,    FOTHERGILL,*    HebERDEN,    Lini>,  JaCK- 

b  Dr.  FoTBiKGiLL  died  in  1780,  10  the  68th  year  of  his  age.  DisCin* 
guiihed  as  he  was  for  his  learning,  the  solidity  of  his  talents,  and  the  ez- 
(eoc  and  ivcccai  of  hit  i&edical  practice ;  he  was  rendered  itiU  more  com-' 
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soK,  FoRDYcE  ahd  Chisholm  do  honour  to  the 
British  nation.  Among  the  French  Senac  and 
JLiEUTAUD,  and  among  the  Germans  Storck  and 
De  Haen  hold  the  first  tank;  to  say  nothing  of 
many  others,  in  almost  every  cultivated  part  of 
Europe,  who  have  obtained  much  distinction  by 
their  practical  writings  on  medicine. 


SURGERY    A14d   OBSTETRlCKS. 

That  department  of  medicine  which  treats  of  dis* 
eases  to  be  cured  or  alleviated  by  the  hand,  by  in- 
struments, or  by  external  applications,  is  denomi- 
nated Surgery.  At  the  close  of  the  seventeenth 
century  this  art  had  considerably  emerged  from 
the  low  state  in  which  all  preceding  ages  had  left 
it.  Many  respectable  writers  had  appeared  in  the 
course  of  that  century,  whose  exertions  to  improve 
the  practice  of  surgery,  and  to  diffuse  the  know- 
ledge of  such  improvements,  were  attended  with  so 
much  success  as  to  render  the  progress  of  it  com- 
paratively rapid  at  the  commencement  of  the 
eighteenth  century. 

It  will  be  easy  to  perceive  that  the  numerous 
improvements  in  bther  branches  of  medicine,  which 
are  detailed  in  the  preceding  parts  of  this  chapter, 
must  have  greatly  advanced  the  progress  of  sur- 
gery. Every  step  in  the  cultivation  of  anatomy 
aild  the  theory  and  practice  of  physic  confers 
some  advantage  on  medical  or  operative  surgei'y. 

■pScttoDt  by  the  purity  of  his  moral  abd  religious  character,  and  the  ardour 
c*  his  philanthropy.  His  great  influence  was  continually  exerted  for  the 
increate  of  human  happiness.  Of  every  institution  within  his  reach,  which 
bnd  lor  its  objea  the  aidvancement  of  useful  knowledge,  or  the  interests  of 
humamcy,  he  was  a  zealous  and  active  promoter.  Of  public  and  private 
charity  he  was  an  illustrious  example ;  and  we  are  informed,  that  a  brge 
BEUmber  of  those  improvements  which  have  so  much  contributed  to  the 
beakh  of  the  city  of  London,  either  originated  fiom  hii  couukK  er  were 
c&ctcd,  IB  a  great  mcmure,  by  his  influence. 
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The  improved  state  of  the  mechanic  arts  has  like-* 
wise  served  to  divest  it  of  much  of  that  useless 
machinery  with  which  it  was  formerly  encum- 
bered, to  retain  only  what  appears  to  rest  on  the 
basis  of  experience,  and  to  aid  ingenuity  in  sup- 
plying many  important  deficiencies.  Hence,  the 
surgery  of  the  eighteenth  century  may  not  only 
boast  a  more  intimate  acquaintance  with  the  struc- 
ture and  functions  of  the  human  body,  and  with  the 
fundamental  principles  of  diseases,  but  likewise  a 
superior  simplicity,  neatness,  ease  and  expedition 
in  the  performance  of  operations. 

Early  in  the  century  which  forms  the  subject  of 
this  retrospect,  Laurence  Heister,  Professor  of 
Surgery  in  the  University  of  Helmstadt,  published 
his  system  of  surgery^  which  continued  till  about 
fifteen  years  ago  to  be  the  only  tolerably  complete 
system  in  possession  of  the  public.  This  work 
comprised  whatever  the  experience  of  former  timeg 
had  approved  as  useful^  and  such  observations  and 
precepts  as  the  knowledge  and  experience  of  the 
learned  author  himself  enabled  him  to  add.  Some 
other  systematic  arrangements  of  chirurgical  know- 
ledge were^  indeed,  attempted  about  the  middle 
of  the  century.  Platner,  Professor  of  Surgery  at 
Leipsic,  published  his  institutes  of  surgery  in  the 
year  1745;  and  Ludwig,  of  the  same  Universitv, 
favoured  the  world  with  a  similar  publication  m 
1767.  But  both  these  works,  though  possessed 
of  great  merit,  are  too  compendious  to  give  a  clear 
and  distinct  account  of  the  numerous  topics  oT 
which  they  treat. 

In  Great-Britain,  Mr.  Cheselden  was  much 
distinguished  by  his  chirurgical  eminence  in  the 
early  part  of  the  century.  He  improved  the  lateral 
operation  of  Lithotomy,  and  devoted  much  atten- 
tion to  the  diseases  of  the  Eyes.  His  pupil,  Mr. 
Samuel  Sharpe,  obtained  sooa  afterwardb  a  high 
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reputation.  His  Treatise  on  the  Operations  of 
Surgery^  and  his  Critical  Inquiry y  were  deservedly 
<ronsjdered  as  performances  of  great  value  at  that 
period.  The  elder  Monro,  of  the  University  of 
Edinburgh,  deserves  also  to  be  mentioned  among 
those  who  did  much  to  improve  the  practice  of 
surgery  about  that  time.  Towards  the  middle  of 
the  century  Dr.  William  Hunter,  of  London, 
began  to  acquire  great  celebrity  as  an  anatomist 
and  surgeon,  and  was  joined  not  long  afterwards 
by  bis  brother,  Mr.  John  Hunter,  who,  as'  an 
operator,  was  still  more  distinguished.  To  the  ex- 
ertions of  these  eminent  men  the  art  is  indebted 
f3r  many  valuable  improvements,  both  in  theory 
and  practice.  After  the  middle  of  the  century 
Air.  Percivall  Pott  began  to  take  a  high  station 
among  British  surgeons,  added  greatly  to  the  pro- 
gress of  the  art,  and  published  many  excellent 
writings,  which  are  still  in  the  highest  esteem. 
The  present  Professor  Monro,  of  Edinburgh,  has 
enriched  surgery  by  many  important  additions  to 
the  preceding  stocK  of  knowledge,  which  greatly 
increase  the  lustre  of  his  reputation.  Late  in  the 
century,  about  the  year  1788,  Mr.  Benjamin 
Bell,  of  Edinburgh,  completed  his  System  of 
Surgery^  which  was  compiled  with  much  learning 
and  diligence,  and  exhibited  an  advantageous 
view  of  the  progress  and  improvements  in  surgery 
op  to  that  period. 

The  particular  improvements  in  surgery  during 
the  late  century  are  extremely  important,  and  re- 
flect great  credit  on  the  ingenuity  and  labours  of 
those  by  whom  they  were  made;  but  they  are 
likewise  so  numerous  that  only  a  few  of  them  can 
be  mentioned  consistently  with  the  necessary  bre- 
vity of  this  retrospect. 

The  means  of  putting  a  stop  to  Hamorrhagies, 
from  the  division  of  the  larger  blood-vessels,  have 
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been  much  improved  during  the  period  under  con- 
sideration.    Tne  first  notices  of  the  instrument  for 
this  purpose,  called  the  Tourniquet^  originated  in 
the  seventeenth  century.     It  15  amazing  that  so 
simple  an  instrument,  and  so  obvious  a  means  of 
compressing  arteries,   should  have  remained  un- 
known till  that  period.     Surgery  must  have  been 
in  a  deplorable  state  of  rudeness  and  imbecility 
when  no  operation  of  importance  could  be  under- 
taken on  any   of  the  extremities  but  with   the 
greatest  danger  of  bleeding  to  death,  and  large 
wounds,  otherwise  in  no  degree  hazardous,  must 
pften  have  proved  mortal  for  the  want  of  this  sim- 
ple contrivance.     The  first  attempts  to  construct  it 
were  very  rude  and  imperfect ;  and  it  was  reserved 
for  Mons.  Petit,  of  Paris,  by  adding  the  screw, 
to  render  it  mugh  mqre  convenient  and  powerful 
in  the  compre^siqn  of  arteries.     Another  interest- 
ing improvement  in  securing  arteries  belongs  to  the 
late  century.     Instead  of  the  needle  and  ligature^ 
which  were  formerly  used  for  this  purpose  after 
operations,  the  tenaculum^  or  forceps^  is  now  em- 
ployed, which  produces  much  less  pain,  and  pre- 
vents many  ill  consequences  of  the  old  method. 
The  first  application  of  the  needle  and  ligature  to 
surgical  purposes,  which  is  ascribqd  to  Ambrose 
Parey,  of  tne  sixteenth  century,  was  a  great  im- 
provement.    Since  that  time  many  variations  have 
taken  place  in  the  mode  of  using  them ;  and  in 
the  course  of  the  eighteenth  century,  the  different 
kinds  of  Sutures  have  been  still  further  improved  in 
many  important  respects. 

The  treatment  of  diseases  of  the  Head  from  ex- 
ternal violence  has  been  extremely  improved  within 
the  period  of  this  retrospect.  For  this  interesting 
part  of  the  progress  of  surgery  the  world  is  much 
indebted  to  M.  Le  Dran,  Mr.  Pott,  Mr.  Brom- 
f  lELP,  and  others. 
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The  various  species  of  Hernia  are  much  better 
understood  within  the  last  fifty  years;  and  much 
of  the  progress  in  this  branch  of  surgery  is  due  to 
the  acuteness  and  indefatigable  labours  of  the  late 
Mr.  Pott.  The  disease  termed  Hydrocele  has  also, 
within  the  same  period,  been  investigated  with 
much  more  success  than  ever  before;  for  this  much 
is  to  be  ascribed  to  Mr.  Pott,  Mr.  Benjamin 
Bell,  and  Sir  James  Earle. 

The  interesting  subject  of  Aneurisms  has  derived 
great  additional  light  nrom  the  researches  of  modem 
anatomists  and  surgeons.  Dr.  William  Hunter 
examined  the  phenomenaof  this  disease  with  great 
diligence  and  success.  The  present  treatment  of 
the  popliteal  aneurism,  which  forms  a  memorable 
improvement  in  surgery,  is  to  be  ascribed  to  Mr. 
John  Hunter. 

The  lateral  operation  oi Lithotomy,  ^hich  is  now 
generally  preferred,  owes  much  of  its  present  im- 
proved state  to  the  labours  of  the  surgeons  of  the 
late  century.  Mr.  Cheselden  did  a  great  deal  to 
improve  it  in  the  first  half  of  the  century;  and, 
since  his  time,  much  has  been  done  by  Pott, 
Bromfield,  Gooch,  Sir  James  Earle,  and  many 
others.  The  Gorget,  which  is  so  important  among 
the  several  instruments  employed  in  this  ope- 
ration, was  the  invention  or  Mr.  Hawkins,  of 
Ijondon. 

In  the  management  of  Fractures  and  Luxations 
much  advantage  has  been  obtained,  within  the 
last  fifty  years,  by  avoiding  the  constrained  and  un- 
natural positions  formerly  imposed  in  such  cases, 
and  generally  placing  the  affected  limbs  in  that 
easy,  relaxed  and  bent  position  which  the  natural 
inclination  of  the  patient  prompts  him  to  assume. 
By  this  means  mucn  pain  is  spared,  and  the  straight- 
ness  and  perfect  recovery  ot  the  affected  limbs  ex- 
ceedingly pronjoted.    The  efforts  of  Mr.  Pott  in 
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effecting  this  salutary  reform  deserve  very  honour* 
able  mention. 

The  treatment  of  Gunshot  Wounds  is  another 
point  on  which  the  surgery  of  the  eighteenth  cen* 
tury  claims  a  great  deal  of  improvement.  This 
has  been  chiefly  effected  by  givii^  up  the  artificial 
and  over-officious  management  of  former  times^  by 
admitting  the  operation  of  general  principles,  in* 
stead  of  considering  them  as  poisoned  wounds^ 
and  by  adopting  the  light,  easy  and  superficial 
dressings  which  experience  has  been  found  to  ap* 
prove. 

Much  light,  during  the  late,  century,  has  been 
thrown  on  the  various  diseases  of  the  Eyes,  and 
particularly  on  the  Cataract.  The  same  may  be 
observed  of  Fistula  LachrymaliSy  and  of  Fistula  in 
Ano.  Among  many  others,  Mr.  Pott  has  largely 
contributed  |o  the  elucidation  of  all  these  subjects, 
and  to  the  banishment  of  many  prejudices  and 
errors  concerning  them,  which  fifty  years  ago  ex* 
isted  in  great  force.  To  the  same  distinguished 
practitioner  surgery  is  indebted  for  a  mode  of  treat- 
ing Curvatures  of  the  Spine,  far  more  successful 
than  any  previously  known. 

Lately  Mr.  Abernethy,  of  London,  has  sug* 
gested  a  mode  of  treating  Lumbar  Abscess,  which 
sometimes  succeeds  very  happily,  and  often  affords 
reasonable  grounds  of  hope  in  that  deplorable  dis- 
ease. And  not  long  since,  the  theory  and  manage- 
ment of  Ulcers  has  been  greatly  improved  by  the 
persevering  labours  of  many  surgeons,  among 
whom  it  would  be  unjust  not  to  mention  Mr.  Ben- 
jamin Bell,  Mr.  Home,  Mr.  Baynton,  Mr. 
Whateley,  and  Mr.  Nayler.  The  subject  of 
Wounds  has  recently  been  treated  with  great  ability 
and  discernment  by  Mr.  John  Bell,  of  Edinburgh, 
who  deservedly  sustains  a  high  rank  among  tho 
surgeons  of  the  Scottish  metropolis. 
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But  the  greatest  of  all  improvements  in  surgery 
which  the  eighteenth  century  can  boast,  consists  in 
the  maxim  of  Saving  Skin  in  all  operations,  and  in 
the  universal  doctrine  and  practice  of  Adhesion^  as 
now  received.  This  improvement  is  so  simple 
and  so  important  that  it  is  wonderful  to  find  it 
reserved  for  the  surgeons  of  so  late  a  period.  The 
merit  of  this  discovery  does  not  seem  to  belong  ex- 
clusively to  any  individual.  A  share  of  it  doubt- 
less attaches  to  Mr.  Alakson,  of  Liverpool,  in 
Great-Britain,  and  several  others  who  directed 
their  inquiries  to  this  object  about  the  same  time. 
But  to  Mr.  John  Hunter  more  is  certainly  due 
than  to  any  other  person.  This  improvement  was 
first  applied  to  amputation,  then  to  the  operation 
of  the  trepan,  next  to  the  extirpation  of  schirrous 
mammae,  afterwards  to  all  the  great  operations,  and, 
lastlv,  to  all  recent  wounds.  In  short,  it  would 
not  be  too  much  to  assert,  that  this  doctrine  and 
practice  of  adhesion  has  done  more  to  promote  the 
progress  of  surgery,  within  ^  few  years,  than  any 
discovery  of  modem  times,  not  excepting,  per- 
haps, even  that  of  the  circulation  of  the  blood. 

It  remains  to  offer  a  few  remarks  concerning  the 
progress  of  Obstetricks  in  the  late  century.  Bj 
this  term  it  is  usual  now  to  understand  not  only 
the  art  of  facilitating  the  birth  of  children,  but 
that  of  managing  pregnant  and  puerperal  women. 
During  the  period  of  our  retrospect,  the  improve- 
ments which  this  art  has  received  may  justly  be 
considered  as  numerous  and  important,  and  fiilly 
equal  to  those  which  are  claimed  in  the  other  de- 
partments of  medicine. 

Both  the  theory  and  practice  of  obstetricks  have 
assumed  a  much  more  regular  and  scientific  form 
within  the  period  in  question.  The  anatomical 
structure  of  the  body,  so  far  as  it  concerns  this  art, 
was  well  understood  in  former  ages.     But  the  in* 
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tricate  and  interesting  relations  of  one  part  i(3 
another,  their  distances  and  their  inclinations,  botli 
with  respect  to  each  other,  and  to  different  parts  of 
the  body,  as  well  as  with  regard  to  the  foetus,  form 
a  branch  of  inquiry  on  this  subject  which  has  beeil 

Erosecuted  to  advantage  only  in  modern  times. 
)r.  Smellie,  of  Great-Britain,  is  supposed  to  de- 
serve the  praise  of  beginning  this  improvement  and 
pursuing  it  to  considerable  extent.*" 

By  the  light  of  the  eighteenth  century,  not  only 
many  new  truths  have  been  brought  into  view,  but 
a  multitude  of  errors,  prejudices  and  superstitious 
opinions,  which  formerly  misled  the  obstetrical 
art,  have  been  in  a  great  riieasure  banished."  Na- 
ture has  resumed  its  dominion,  and  is  now  followed 
ras  the  safest  ^uide.  Much  of  the  officious  and  vio- 
lent interposition  of  former  practitioners,  to  hasten 
or  controul  the  natural  process  of  parturition,  has 
been  found  to  be  injurious,  and  is  now  generally 
relinquished.  The  modem  instruments,  in  com- 
parison of  those  employed  by  the  ancients,  are  few 
in  number,  simple  in  construction,  and  seldom  re- 
sorted to. 

The  diseases  of  the  puerperal  state  have  been 
much  better  understood,  discriminated  and  treated 
within  a  few  years,  than  in  preceding  times.  The 
late  publications  of  Dr.  Smellie,  Dr.  Manning, 
Dr.  HuLME,  Dr.  Leak,  Mr.  White,  Mr.  Moss, 
Dr.  Hamilton,  Dr.  Denman,  Dr.  Osborn,  M. 

m  Dr.  Smellie  is  nid  to  have  been  the  firit  writer  who  considered  tho 
shape  and  size  of  the  female  pelvis,  as  adapted  to  the  head  of  die  foetus ;  and 
to  have  abolished  many  superstittoos  notions,  and  erroneous  custwxis,  that 
prevailed  in  the  management  of  women  in  laboor,  and  of  children ;  and  to 
have  had  the  satisfaction  to  see  the  most  of  his  maxims  adopted  in  the  greater 
part  of  Europe.    Ramsay's  J?«vmtv,  p.  13. 

«  Van  Swiitbm  quotes  several  authors  of  reputation,  who  had  advised 
lying-in  women  to  keep  their  beds  till  the  tenth  or  twellth  day  after  par* 
turition ;  and  this  was  freijuently  done  without  changing  their  bcd-Iincn« 
The  children  were  also  incased  from  head  to  foot,  so  as  to  be  totally  de- 
prived of  the  use  of  their  limbs.  These  absurd  and  unnatural  practicos  havct 
within  the  last  half  centuryi  been  gradually  exploded.    IM* 
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"Baubelqcque^  and  many  others,  whose  names  are 
only  excluded  by  the  brevity  of  our  plan,  have 
thrown  much  light  on  the  subject  of  obstetricks, 
and  do  great  credit  to  their  profession.  The  ele- 
gant plates  of  Dr.  Wllliam  Hunter,  before  men- 
tioned, may  also  be  considered  as  a  great  acqui- 
tttion  to  the  theory  and  practice  of  this  art. 


MATERIA    MEDICA; 

The  knowledge  of  the  nomenclature,  the  methd-. 
dical  arrangement,  and  especially  of  the  virtues  of 
those  substances  which  are  employed  either  for  nu- 
triment or  the  cure  of  diseases,  must  be  considered 
as  forming  a  very  important  branch  of  medicine. 
Accordingly  it  has  received  much  of  the  attention  of 

{>hysicians  in  all  ages.  But  in  no  period  of  equal 
en^th  have  inquiries  on  this  subject  been  pursued 
wim  so  much  accuracy  and  success,  or  the  discove- 
ries and  improvements  been  so  numerous,  as  during 
the  century  under  review.  Many  new  articles,  in 
this  period,  have  been  added  to  the  former  cata- 
logues ;  the  properties  of  articles  formerly  known 
and  employed  have  become  better  understood  than 
before;  the  application  of  old  remedies  greatly  ex- 
tended; and  the  whole  subject  made  to  wear  a 
more  scientific  aspect. 

From  the  account  which  has  been  already  given 
of  the  state  of  the  other  branches  of  medicine,  at 
the  close  of  the  seventeenth  century,  the  reader 
will  readily  perceive  that  materia  medica,  so 
closely  connected  with  them,  in  its  principles  and 
application,  must  have  been,  at  the  same  period, 
in  a  corresponding  situation ;  perhaps  it  may  even 
be  said  to  have  been  less  cultivated  at  that  time 
than  any  other  branch  of  medical  science.  But 
soon  after  the  commencement  of  the  eighteenth 
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centuiy  the  views  of  medical  philosophers  begatt 
to  be  much  more  correct  and  enlarged  on  this,  a9 
well  as  many  other  subjects  belongmg  to  the  heal-* 
ing  art.  About  this  time  the  cardinal  qttalitzery 
and  other  jargon  of  the  Galenists;  the  distilled 
waters,  essences,  qmntessences  and  extracts  of  the 
chemists ;  and  many  of  the  wild  opinions  respect-* 
ing  the  application  and  efficacy  of  remedies,  which 
resulted  from  mathematical  and  mechanical  doc- 
trines, began  to  decline;  while  new  light,,  from 
various  quarters^  directed  to  more  rational  methods- 
of  experimenting  and  philosophizing  on  the  sub-' 
Ject. 

The  improvements  which  were  made  in  the* 
«cience  of  Botany,  in  the  coursfe  of  the  last  age^ 
proved  the  source  of  many  important  additions  trf 
the  materia  medica.     New  plants  of  great  medi- 
cinal value  were  brought  from  every  part  of  the 
globe.     Vegetables  were  ^camined,  and  their  pro- 
perties ascertained  by  means  of  more  numerous^ 
patient  and  enlightened  experiments  than  pre-* 
ceding  naturalists  had  attempted.     TTie  service 
rendered,  particularly  to  this  branch  of  the  materia 
medica,  by  Chomel  and  Gieoffroy,  of  France  j 
by  VoGEL,  of  Germany ;  by  Linn^tts,  and  his  pupU 
Bergius,  of  Sweden ;  and  by  Alston,  Withering^ 
WooDviLLE,  and   others,   of  Great-Britain,   are 
generally  known.     All  these  writers  have  treated 
of  plants,  with  a  special  reference  to  their  medical- 
uses,  and  the  greater  number  of  them  have  de- 
livered formal  systems.     But  besides  what  was  ef- 
fected by  their  inquiries,  our  knowledge  of  the 
subject  has  perhaps  been  still  mope  increased  by 
many  of  the  other  illustrious  botanists  mentioned  in 
the  preceding  chapter.    For  while  these  latter  have 
laboured  to  distinguish  plants  from  one  another, 
and  to  present  them  in  a  convenient  method,  kvr 
of  them  have  failed  to  pay  some  attention  to  thcis 
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nedicmal  virtues^  and  in  many  instances  to  make 
very  interesting  experiments  of  their  effects  on  the 
human  body* 

The  improvements  in  Mineralogy,  during  the 
period  under  review,  have  also  furnished  many  new 
articles,  and  extended  our  knowledge  of  others  in 
the  materia  medica«  The  eminent  services  ren- 
dered to  medicine  in  this  way,  by  Scheble,  Berg-^ 
MAN,  Klaproth,  Vauquelin,  and  a  large  number 
of  other  distinguished  mineralogists,  are  so  gene- 
rally known,  mat  it  is  unnecessary  to  enlarge  on 
the  subject. 

While  the  progress  of  natural  history  has  con- 
tributed greatly  to  the  enlargement  and  correction 
of  the  materia  medica,  the  discoveries  and  im- 
provements in  Chemistry  have  served  still  more 
eminently  to  promote  the  same  end.  When  the 
employment  of  chemical  remedies  first  became  an 
object  of  much  attention,  in  the  hands  of  Para- 
CELsirs  and  his  followers,  it  was  attended  with  so 
much  error,  and  embraced  so  many  visionary  and 
absurd  opinions,  as  rather  to  corrupt  and  degrade 
medical  science,  than  illustrate  its  principles,  or 
guide  their  application.  And,  indeed,  till  the  close 
of  the  seventeenth  century,  the  doctrines  of  the 
chemist,  when  applied  to  medicine,  served  little 
other  purpose  than  to  amuse  and  mislead.  But 
modem  chemistry,  in  every  respect  a  more  just, 
rational,  and  dignified  science  than  what  had 
been  called  by  that  name  in  the  preceding  age,  has 
opened  resources  for  the  materia  medica  of  in- 
calculable value ;  and  is  daily  furnishing  the  en- 
li|;htened  physician  with  some  of  the  most  effica- 
cious means  of  preserving  health  and  combating 
disease. 

The  chemical  inquiries  of  the  eighteenth  century 
have  brought  to  light  many  new  medicines,  some 
of  which  hold  the  first  rank  for  convenience,  cheap- 
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ness,  and  efficacy.  From  the  same  source  physi- 
cians have  learned  to  reject  many  inert  and  useless 
substances  which  formerly  held  a  place  in  the 
materia  medica.  They  have  been  taught,  also, 
by  chemistry,  greater  accuracy  in  forming  their 
preparations,  more  easy,  efficacious,  and  correct 
methods  of  exhibiting  different  substances,  and 
more  definite  rules  for  adapting  remedies  to  dis- 
eases. To  enumerate  those  who  have  distinguished 
themselves  by  contributing  to  the  improvement  of 
the  materia  medica,  through  the  medium  of  che- 
mical investigations,  would  be  to  repeat  the  long 
catalogue  of  great  chemists  before  given,  whose 
names  do  so  much  honour  to  the  last  age. 

Several  systematic  writers  on  the  materia  me- 
dica have  been  already  mentioned.  To  these 
might  be  added  a  much  greater  number,  who  have 
written  learnedly  "and  extensively  on  the  subject, 
did  not  the  limits  of  this  review  forbid  such  an 
enumeration.  It  would  be  improper,  however, 
not  to  take  some  notice  of  what  nas  been  done  in 
this  department  of  medical  philosophy  by  Lieu- 
TAUD,FERREiN,and  especially  by  VENEL,ofFrance; 
by  Cartheuser,  Spielman,  and  Murray,  of  Ger- 
many; and  by  Hill,  Lewis,  Alston,  Cullen, 
and  Darwin,  of  Great-Britain.  Of  these  the 
work  of  Dr.  Lewis,  improved  by  Dr.  Aiken  ;  that  of 
Professor  Cullen;  and  particularly  the  Apparatus 
Medicaminum  of  Professor  Murray,  of  Goettin- 
gen  (the  most  extensive,  learned,  and  complete 
of  all),  are  entitled  to  the  largest  share  of  esteem. 

The   late  work  of  Professor  Barton,  on  the 
materia  medica   of  the  United  States,**   forms  a 

•  ColUctiont  fir  an  Essay  icwardt  m  JMateria  Medica  of  tb*  United  States, 
8vo.  Z798.  Under  this  modest  title.  Dr.  Barton  has  presented  a  body  of 
information,  and  di»covered  an  accuracy  and  extent  of  learning,  which 
might,  vrithout  impropriety,  have  made  higher  claims.  It  is  pleasing  to 
observe  that  this  work  is  so  favourably  received  by  the  author's  country^ 
pien,  that  a  seeond  edition  was  lately  demanded,  into  which  he  has  introduce^ 
considerable  additions  and  improvements. 
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very  valuable  addition  to  the  knowledge  before 
possessed  on  this  subject,  and  reflects  high  honour 
on  its  learned  author.  From  the  extent  of  infor- 
mation, the  vigour  of  mind,  and  the  ardent  zeal  by 
which  this  American  naturalist  and  physician  is 
distinguished,  we  may  hope  for  further  investiga- 
tions, and  richer  discoveries  of  the  medical  trea- 
sures of  our  country. 

Though  it  is  impossible  to  enumerate  all,  or  even 
the  greater  part  or  the  new  articles  with  which  the 
materia  medica  has  been  enriched,  in  modem 
times,  it  may  not  be  improper  to  take  some  no«- 
tice  of  a  few  of  the  most  celebrated  and  useful. 

The  first  application  of  Electricity  to  medical 
purposes  belongs  exclusively  to  the  eighteenth 
century.  It  was  before  observed  that  Mr.  Krat- 
ZENSTEiN,  of  Germany,  was  the  first  person  who 
applied  the  electric  fluid  to  the  cure  of  diseases, 
and  that  the  course  of  experiment  and  inquiry  on 
this  subject  was  further  pursued  by  the  Abbe  Not- 
LET,  and  by  many  others,  at  later  periods.  After  cor- 
recting numerous  errors  arising  from  the  extravagant 
calculations  of  the  first  experimenters  on  medical 
electricity,  there  remains  no  doubt  of  its  efficacy 
in  many  diseases  of  nervous  derangement  and  mus- 
cular debility ;  so  that  it  is  now  fully  established  as 
an  article  of  the  materia  medica. 

Within  a  few  years  past,  an  agent,  which  is  pro- 
bably nearly  allied  to  electricity,  and  which  is  de- 
nominated Galvanism,  or  the  Galvanic  Fluid,  has 
become  a  popular  application  in  certain  diseases. 
The  original  discovery,  together  with  the  progress 
and  gradual  extension  of  this  branch  of  philosophy, 
was  mentioned  in  a  former  chapter.  That  this 
wonderful  agent  possesses  great  efficacy  in  many 
cases  similar  to  those  in  which  electricity  is  found 
to  afford  relief,  seems  to  be  too  well  attested  to 
admit  of  doubt^  but  the  extent  of  its  application, 
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the  rules  which  ought  to  .regulate  it,  and  the  de-* 
gree  and  permanency  of  rehef  which  it  is  capable 
of  affording,  have  been  so  imperfectly  investigated^ 
that  it  is  difficult  to  speak  with  precidon  or  cer-> 
tainty  on  the  subject. 

The  introduction  of  Factitious  Airs  into  the 
materia  medica  may  be  considered  as  marking 
a  splendid  and  very  interesting  period  in  its  history. 
Some  facts  on  this  subject  were  stated  in  a  pre- 
ceding section,  to  which  it  will  only  be  added» 
that  though  our  knowledge  of  diis  important  class 
of  remedies  is  yet  in  its  infancy,  there  are  probably 
few  sources  from  which  more  important  aid  to  the 
physician  may  be  expected  to  be  hereafter  derived. 

The  affusion  of  Water,  cold  and  warm,  on  the 
body,  in  fevers  and  other  diseases,  deserves  to  be 
mentioned  in  this  place  as  a  new  article  in  the  ma- 
teria medica,  at  least  with  respect  to  the  principles 
and  manner  of  its  application.  The  simplicity, 
pleasantness,  universal  readiness  of  access,  and  un« 
questionable  efficacy  of  this  remedy,  will,  it  is  to 
be  hoped,  soon  recommend  it  to  general  use.  The 
honour  due  to  Dr.  Currie,  of  Liverpool,  for  his 
enlightened  experiments,  and  valuable  publication 
on  this  subject,  was  before  noticed. 

The  efficacy  and  uses  of  Peruvian  Bark  have 
been  better  understood,  within  the  last  century, 
than  in  any  former  period.  Its  free  and  successful 
exhibition  by  modem  physicians,  in  intermittent 
feverSj  in  scrophulay  in  cases  of  gangrene  and 
mortification^  and  in  numerous  diseases  of  relaxa^ 
Hon  and  debility,  is  well  known.  To  the  exer- 
tions of  SirHANsSLOANE  and  others,  in  introduc- 
ing this  medicine  into  general  us^  in  Great-Britain, 
much  honour  is  due. 

The  use  of  Mercury  has  also  been  greatly  ex* 
tended,  and  its  effects  more  accurately  observed, 
during  the  century  under  review.    The  introduce 
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tion  of  this  metal  as  a  remedy  in  a  multitude  of 
diseases/  and  especially  in  malignant  fevers,  may 
be  considered  as  a  memorable  event  in  the  annals 
of  medicine.  Those  who  have  most  distinguished 
themselves  by  recommending  the  use  of  mercurial 
preparations  in  the  latter  class  of  diseases,  are  Drs. 
KusH  and  Chisholm. 

The  great  extension  of  the  use  of  Opium  in  the 
eighteenth  century  deserves  particular  notice;  but 
the  principles  of  this  extension,  and  the  variety  of 
cases  in  which  it  has  been  lately  employed,  kre 
too  numerous  to  be  detailed. 

Digitalis  has  long  held  a  place  in  the  materia 
tnedica ;  but  its  efficacy  in  certain  diseases,  parti* 
cularly  in  dropsy  and  ptdmondry  consumption^  has 
been  clearly  known  but  a  few  years.  For  much 
information  respecting  the  virtues  of  this  powerful 
vegetable,  we  are  indebted  to  the  publications  of 
Drs.  Withering,  Beddoes,  and  others. 

The  use  oi  Leads  particularly  in  various  external 
applications,  has  been  better  understood,  and  more 
nequently  employed,  within  the  last  half  century, 
than  before.  Those  who  have  been  most  distin- 
guished by  their  inquiries  into  the  medical  virtues 
of  this  substance  are  M.  Goulard,  oi  France,  and 
Dr.  AiKEK,  of  Great-Britain. 

Many  of  the  best  preparations  of  Antimony  now 
employed  by  physicians,  were  either  wholly  un- 
known, or  little  used,  prior  to  the  eighteenth  cen- 
tury. The  important  station  they  now  hold  in 
medical  prescriptions  is  well  understood. 

Several  of  the  mineral  and  vegetable  Poisofis 
have  been  either  first  introduced  into  the  materia 


/  Hie  me  of  Mtnwry  in  the  Smail'Fw  was  retorted  to,  in  the  Amert* 
o  Cdflvdb  first  ia  1745,  when  it  wts  employed  with  success,  by  Dr« 
TsiOMASy  a  respecuble  practitioner  of  Virginia,  and  by  Dr.  MuiaxsoN,  an 
eminent  physician  of  Long*!8laod,  in  the  prorioce  of  New- York.  Sec  X>r« 
4Xax>k'0  hiturUHom  m  BmQU-Ftm^  qooivd  by  Dr.  Huxbam. 
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medica^  or  used  with  unprecedented  freedbm  in  thef 
course  of  the  period  under  review.  As  a  speci- 
men of  these  it  may  be  proper  to  mention  Arsenic^ 
Canium  Maculaturriy  Atropa  Belladona^  Solanum 
Dulcamara^  Ilyoscyamus,  and  Datura  Stramoniumy 
which,  with  several  others,  have  been  often  and 
usefully  applied  by  modern  physicians. 

The  introduction  into  medical  use  of  the  Caro- 
lina Pink 'Root  (Spigelia  MaiylandicaJ^  by  Dr. 
Garden,  of  South-Carolina;  of  the  Seneka  Snake- 
Root  (Polygala  Seiieka)^  by  Dr.  Tennant,  of  Vir- 
ginia; oi  Gum  Kino,  by  Dr.  Fothergill;  of  Cu- 
prum Ammoniacum,  and  of  many  new  Acids,  by 
various  persons,  may  also  be  ranked  among  the 
less  important  of  the  class  of  improvements  now 
under  consideration. 

Finally,  it  would  be  difficult  to  mention  a  §ingle 
important  article  in  the  materia  medica  wftiph, 
in  the  hands  of  the  physicians  of  the  eighteenth 
century,  has  not  been  better  understood,  better 
prepared,  more  extensively  applied,  or  rendered 
more  convenient  and  efficacious  in  its  combina* 
tions,  than  in  preceding  times.  Were  it  possible 
to  include  in  this  brief  review  a  further  detail 
of  particulars,  it  would  be  easy  to  mention  many 
great  names,  and  various  branches  of  science,  to 
which  the  materia  medica  has  been  laid  under 
great  obligatioYis  in  the  course  of  this  active  and 
eventful  period. 


To  the  foregoing  review  it  may  not  be  improper 
to  add,  that  the  eighteenth  century  is  distin-' 
guished  above  all  preceding  ages,  by  the  number 
and  excellence  of  Medical  Schools.  These  have 
multiplied  greatly,  have  been  placed  on  a  more 
extensive  and  liberal  footing,  and  been  more  fre- 
quented than  in  any  former  period.    At  the  be« 
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ginning  of  tbe  century  under  review,  and  indeed 
during  the  former  half  of  it,  the  University  of 
]>>ydai  was  by  far  the  most  celebrated  place  of 
medical  mstruction.  Next  to  this,  in  respecta- 
bility, stood  the  schools  of  Italy.  Soon  afterwards 
the  great  school  of  Edinburgh  began  to  be  formed. 
In  1719,  the  first  Monro,  of  that  city,  undertook  to 
dcHver  lectures  on  anatomy.  He  was  in  a  short 
time  joined  by  other  able  teachers,  who  formed  a 
regular  plan  of  medical  instruction,  and  gained,  in 
a  tew  years,  a  high  reputation.  Indeed,  for  more 
than  forty  years  the  school  at  Edinburgh  held  the 
first  rank,  and  was  resorted  to  more  than  any  other 
ty  students  from  all  parts  of  the  world.  During 
the  last  twelve  or  fifteen  years,  that  celebrated  in- 
stitution may,  perhaps,  be  said  to  have,  in  some 
degree,  dechned ;  or  rather  to  be  more  successfully 
rivalled  than  before,  by  several  establishments  for 
medical  instruction,  especially  by  some  on  the  con-» 
tinent  of  Europe.  The  German  medical  schools, 
in  particular,  have  lately  much  increased,  both  in 
xtomber  and  excellence. 

Medical  Associations^  for  promoting  the  inter- 
coorse,  combining  the  efforts,  and  diffusmg  the  con* 
centrated  knowledge  of  many  physicians,  though 
not  the  exclusive  product  of  the  eighteenth  century  i 
yet,  when  considered  with  respect  to  their  number 
and  usefulness,  may  be  ranked  among  the  distin-^ 
iroishing  honours  or  the  period  under  consideration. 
They  have  been  ereatly  multiplied  during  this  pe- 
riod, in  every  civilized  part  of  the  world;  have 
made  many  important  publications,  and  eminently 
contributed  to  the  advancement  of  the  healing  art. 
To  recount  the  number  of  these  established  within 
the  last  hundred  years,  or  to  make  the  most  gene- 
ral estimate  of  the  services  which  they  have  ren- 
dered to  the  science  of  medicine,  would  fill  many 
pages* 

%% 
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Next  in  importance  to  Medical  Schools  and  Sa^ 
cietiesy  are  the  Medical  Journals^  and  other  peri-» 
odical  publications,  intended  to  promote  the  sci* 
ence  ot  medicine,  which  distinguished  the  last  age* 
It  is  believed  that  the  honour  ot  giving  birth  to  this 
species  of  publication  belongs  to  the  century  under 
review.  At  an  early  period  of  it,  the  Transactions^ 
of  medical  societies,  and  the  collections  of  Obser-^ 
vations  and  Inquiries  on  the  various  branches  of 
the  healing  art,  began  to  make  their  appearance, 
and  to  awaken  the  minds  of  practitioners.  Among 
the  regular  Journals  in  the  English  language,  ex- 
clusively devoted  to  this  department  of  knowledge, 
the  Medical  Commentaries  of  Dr.  Duncan,  of 
Edinburgh,  hold  the  first  place,  both  with  respect 
to  time  and  merit.  This  work  was  succeeded  by 
the  Annals  of  Medicine,  by  the  same  gentleman, 
assisted  by  his  son.  Within  the  few  last  years 
of  the  century,  works  of  this  kind  have  greatly 
multiplied,  not  only  in  Great-Britain,  but  also  ia 
many  other  parts  of  the  learned  world.  The  great 
utility  of  these  publications  is  unquestionable.  The 
number  of  important  hints  which  they  have  pro- 
posed, of  new  remedies  which  they  have  sug- 
gested, and  of  new  paths  of  inquiry  which  they 
have  opened,  is  too  great  to  be  reckoned.  "  It 
**  is  no  exaggeration,"  says  a  learned  American, 
physician,  "  to  assert,  that  the  medical  facts  and 
"  observations  which  have  been  published  in  the 
^'  eighteenth  century,  have  done  more  towards  ex- 
"  plaining  the  functions,  and  curing  the  diseases 
*'  of  the  human  body,  than  all  that  remained  on 
"  record,  for  many,  perhaps  for  all  the  centuries 
**  that  had  preceded  since  the  creation."' 
.  The  establishment  of  numerous  and  extensive 
Hospitals y  by  which  the  eighteenth  century  is  emi* 

f  Rami AT*8  Rtvitw  tf  tbt  Imfrtvimmts  »/  MtdUUut  he.  p.  l6,  Sf* 
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ncntly  distinguished,  may  be  considered  as  scarcely 
more  fevourable  to  the  interests  of  humanity,  than 
to  the  advancement  of  medical  science.  It  has 
been  well  observed,  that  the  Heathen  World  never 
produced  an  Hospital;  and  if  any  institutions  of 
this  kind  now  exist  among  pagans,  they  have  de- 
rived from  Christendom  the  benevolent  plan.  The 
astonishing  multiplication  of  such  establishments, 
in  almost  every  part  of  the  Christian  world,  and 
especially  in  Great-Britain,  during  the  last  cen- 
tury, is  well  known  to  every  intelligent  reader; 
and  that  every  institution  of  this  kind  may  be  con- 
sidered as  a  sort  of  medical  school,  from  which 
the  richest  stores  of  instruction,  both  in  surgery  and 
the  practice  of  physic,  are  continually  drawn,  is 
too  obvious  to  require  explanation. 

To  the  peculiarities  of  the  eighteenth  century 
already  stated,  it  may  be  added,  that  every  branch 
of  knowledge  connected  with  the  healing  art  has 
been  rendered  more  accessible  and  popular^  by 
the  exertions  of  philanthropic  and  liberal  minded 
physicians.  For  a  number  of  preceding  ages  me* 
dical  science  was  hidden  under  the  veil  of  dead 
languages,  and  obscured  by  the  technical  jargon, 
and  the  love  of  mystery  which  long  distinguished 
medical  practitioners;  but  in  the  course  of  the 
century  under  consideration,  and  especially  the 
latter  half  of  it,  the  love  of  mystery,  though  not 
completely  vanquished,  has  much  declined.  The 
elements  of  medical  knowledge  have  been  brought 
down  to  the  capacities  of  all  classes  in  the  com-» 
munity.  Plain  and  popular  works  for  the  use  of 
Families  have  been  presented  to  the  public,  and 
much  useful  knowledge  respecting  the  best  means, 
in  ordinary  cases,  of  preserving  and  restoring  health, 
for  the  first  time,  generally  disseminated.  Among 
the  many  popular  works  of  this.kind,  which  might 
be  mentioned,  those  of  Tissot,  Bucuan,  Willich, 
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and  Parkinsok,  have  successively  appeared,  and 
acquired  much  distinction. 

The  different  modes  of  making  impressions  on 
the  human  system,  in  various  states  of  disease^ 
through  the  medium  of  the  imagination,  and  ail 
the  endless  impositions  of  Quackery  and  Charlatan^ 
ism,  have  been  astonishingly  multiplied  in  the 
course  of  the  eighteenth  century.  Though  medical 
knowledge  has  been  evidently  increasing,  through^- 
out  this  period,  medical  imposture  has,  at  least, 
kept  pace  with  it.  Among  many  instances  which 
might  be  adduced  in  support  of  this  remark,  may 
be  mentioned  the  audacious  pretensions  of  Count 
Cagliostro,  with  respect  to  his  Balsam  of  Life; 
the  far  famed  imposition  concerning  Animal  Mag^ 
netism^  byMESMER,  and  his  followers;  and  more 
Recently,  the  claims  of  Perkinism,  so  denominated 
fi-om  Dr.  Perkiks,  late  a  citizen  of  the  United 
States.  But  it  is  worthy  of  remark,  that  while 
these  kinds  of  imposture  have  rather  gained  ground, 
those  which  consist  in  Witchcraft,  S/jeils,  and  /«- 
cantations,  and  all  the  supposed  influence  ^f  De* 
moniacal  powers,  in  producing  health  or  disease, 
have  manifestly  declined  within  the  period  under 
review. 


The  cultivation  and  progress  of  medical  science 
in  the  United  States  deserves  some  attention  be- 
fore closing  this  chapter.  It  is  to  be  lamented  that 
the  want  of  suitable  documents  renders  a  full  and 
satisfactory  view  of  this  part  of  the  retrospect  im- 
possible. For  though  little  was  done  in  our  country, 
for  the  science  of  medicine,  until  within  the  last 
forty  years;  yet  of  a  considerable  portion  of  that 
little  the  knowledge  is  either  totally  lost,  or  pre- 
served only  in  that  vague  and  indistinct  manner  in 
which  traditional  records  are  usually  presented. 
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During  the  greater  part  of  the  century  under 
review,  and  especially  the  early  periods  of  it,  me- 
dlcaJ  science  was  cultivated  with  most  success  in 
the  Middle  and  Southern  States.  This  was,  pro- 
bably,  amon^  other  circumstances,  chiefly  owing 
to  the  following  causes.  In  those  States  many  of 
the  physicians  were  Europeans,  who  had  enjoyed 
all  tne  advantages  of  the  best  schools  of  physic. 
It  was  more  common  among  them  than  in  the 
Eastern  States,  owing  to  the  greater  wealth  of  tho 
former,  to  send  young  gentlemen  to  complete  their 
medical  education  in  foreign  universities.  A  taste 
for  researches  in  natural  historv  also  appeared,  in  a 
number  of  instances,  particularly  in  the  States  of 
South-Carolina,  Virginia,  Pennsylvania,  and  New* 
York,  long  before  a  similar  taste  was  formed  to  the 
Eastward ;  and  the  tendency  of  such  pursuits  to  en- 
lighten the  minds,  and  extend  the  inquiries  of  phy- 
sicians, is  too  obvious  to  require  elucidation. 

One  of  the  earliest  publications  in  America*^  on 
a  medical  subject,  was  an  essay  on  the  Iliac  Pas-- 
sion,  by  Dr.  Cadwallaper,  a  respectable  physi- 
cian ot  Philadelphia,  printed  about  the  year  1740, 
in  which  the  author  opposes,  with  considerable 
talents  and  learning,  the  then  common  mode  of 
treating  that  disease/     About  the  same  time.  Dr. 

r  Before  thsiy  William  Boll,  the  firit  natiTe  of  South-Cirelioay  ind 
pTolNkbliy  among  the  first  natives  of  America*  who  obtained  a  degree  in 
inedJciDc,  defended  and  published,  in  Z734f  at  the  UniTenity  of  Leyden,  hi« 
anittgural  thesis,  De  C»itta  ^iciottum.  He  was  a  pupil  of  the  great  Boaa^ 
UAAVEi  and  is  ouoted  by  Dr.  Van  Swiktim,  in  the  following  very  re* 
spectivl  tcmis :  am*  C^iUa  m  rtgkmlkii  Amtricm  meridiomalilntt  tarn  frtfiten^ 
uU  ^ftrt  /r«  mwrhf  Mmdemh  iaieri  pcttit ;  u9i  ai  tnuHthiimo  vf r«  OuLIt LMp 
Boll,  im  hU  9ris  im##,  «#  mitu  feluiitr  Hi  medicinam  exerumtt,  tmfnit  omdM, 
ffU  HfmUhrmm  da  htc  m%rU  tgriptit  duserUHMem  iMntgnraltm^  fvam  in  Atadf 
mU  Lmgdmmo  BmUnm  dtftmiii  anno  1734,  Vide  OBRAaoi  L.  B.  Van  SwiCTtlf 
C§mm*mimrist  tomus  terttus,  p.  357. 

#  For  scvcfal  of  the  names  and  facts  here  stated,  respecting  the  early 
medical  writers  of  America,  the  author  is  indebted  to  the  Xeviiw  of  tit 
Jm^nvemiHtt  of  MtdUimt^  by  Dr.  Ram  sat,  of  Charleston,  before  quoud* 
The  learning  and  talents  displayed  by  this  gentleman,  both  as  an  historiaa 
and  medical  philosopher,  entitle  him  to  a  diittiiguiihed  place  among  the 
hcocClctors  and  oniamcnti  of  hit  coimtry. 
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Tennant,  of  Virginia,  published  a  small  work 
on  the  Pleurisy^  in  which  he  brought  into  view 
the  virtues  of  seneka  snake-root,  which  were  be- 
fore unknown.     Not  long  afterwards.  Dr.  John 
MiTCHEL,  of  Virginia,    published   an  ingenious 
Essay  on  the  Causes  of  the  different  Colours  of  People 
in  different  Climates j  in  which  he  displayed  much 
anatomical  and  other  learning.'    About  the  middle 
of  the  century.  Dr.  Thomas  Bond,  an  eminent  phy- 
sician of  Philadelphia,  drew  up  some  useful  medi- 
cal memoirs,  which  were  published  in  a  periodi- 
cal work  in  London."    Nearly  cotemporary  with 
the  last  mentioned  publications,  were  several  by 
Dr.  Benjamin  Gale,  a  practitioner  of  medicine 
in   Connecticut,   who   was    much   distinguished 
among  his  countrymen  for  his  acquirements  and 
skill,  and  who  particularly  published  a  Disserta- 
tion  on  the  Inoculation  of  the  Small-Pox  in  Ante- 
ricay  which  has  been  often  mentioned  respectfully.? 
In   1753    Dr.  John  Lining,  of  South-Carolina, 
published  an  accurate  history  of  the  American 
Yellozv  Fevery  which  was  the  first  that  was  given 
to  the  world  from  our  continent.     Dr.  Lionel 
Chalmers,  of  the  same  State,  in  1754,  commu- 
nicated to  the  Medical  Society  of  London  some 
useful  remarks  on  Opisthotorius  and  Tetanus,  which 
were  published  in  the  first  volume  of  their  Obser- 
vations and  Inquiries.    This  gentleman  also  pub- 
lished,  in  1767,  an  Essay  on  Fevers,  in  which  he 

t  This  Essay  was  sent  to  Mr.  Collinson,  of  Great-Britain,  and  was 
intended  as  a  solution  of  the  prize  problem  on  that  subject,  announced  by 
the  Academy  of  Bourdtaux,  It  was  afterwards  published  in  the  FbiUtophUal 
7ransactiMtt  vol.  xliii.  p.  loa— -ijo.  Dr«  MxTCHBL  also  wrote  ably  on 
the  Teilcvt  F*%ter,  as  it  appeared  in  Virginia  in  1741*  His  instructive 
manuscripts  on  this  subject  fell  into  the  hands  of  Dr.  FaANKLiN,  by 
whom  they  were  conununicated  to  Dr.  Rush.  SeeRosB  onTtiUw  /<ro«r, 
8vo.   1794. 

V  Medical  Observatiotu  and  Inquiring  Tols.  i.  and  ii. 

«  It  is  possible  that  other  medical  publications  were  made  in  New« 
England,  about  this  time,  equally  worthy  of  notice  i  bttt  (Kc  author  hai 
Bot  been  00  ibrtuaatc  as  to  sec  or  hear  of  thcttu 
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gave  the  outlines  of  the  spasmodic  theory,  which 
nad  been  before  taught  by  Hoffman,  and  was 
afterwards  more  fully  illustrated  by  Cullen.  In 
1764  Dr.  Garden,  a  scientific  physician  of  South- 
Carolina,  before  mentioned,  presented  to  the  pub- 
lic an  account  of  the  medical  properties  of  Pink-' 
Boot,  and  cave,  at  the  same  time,  a  botanical  de- 
scription or  the  plant.  About  the  same  time.  Dr. 
CoLDEK,  and  Dr.  Jacob  Ogden,  both  of  New- 
York,  published  some  valuable  observations  on  a 
species  of  Sore  Throat,  which  was  then  prevalent 
and  mortal.  The  former  of  these  gentlemen  also 
made  medical  communications  on  other  subjects, 
i?irhich  were  esteemed."'  To  this  list  may  be  added 
Dr.  John  Jones,  also  of  New- York,  who  was 
greatly  distinguished  as  a  surgeon,  and  who  pub- 
lished a  work  on  Wounds  and  Fractures,  which  is 
an  honourable  monument  of  his  learning  and  pro-« 
fessional  skill. 

Though  these  physicians  were-  not  all  of  them 
natives  of  America;  and  though  their  publications 
were  generally  small,  and  cannot.be  said  to  be 
of  much  value  at  the  present:  day;  yet,  considered 
as  indications  of  a  growing  taste  for  medical  in- 
quiries, and  as  among  the  means  of'  exciting,  in 
a  young  country,  a  thirst  for  knowledge,  and  an 
ambition  for  the  attainment  of  medical  fame  (as 
examples  of  which  alone  they  are  mentioned), 
they  doubtless  >deserve  respectfiil  notice  in  this 
sketch.  They  contributed  to  bring  the  American 
practitioners  of  the  healing  art,  scattered  over  an 
immense  territory,  better  acquainted  with  each 
other,  and,  doubtless,  concurred  with  other  cir- 
cumstances, to  forward  the  plans  of  association  and 
instruction  which  soon  began  to  take  place. 

w  Dr.  CoLDtN  it  the  gentlenun  before  mentioned  at  Lieocenant-Oo- 
^rcrsor  of  New- York,  and  as  haTiog  diftloguifbed  lumielf  by  hii  know- 
Mgcof  Jiirmomy  WiiSttamj, 
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About  the  year  1762  Dr.  William  Shipwut 
aod  Dr,  John  Morgan,  both  natives  of  Pennsyl- 
yania,  and  youthful  friends,  who  had  gone  to  the 
University  of  Edinburgh,  to  complete  their  medi- 
cal education,  and  who  had  received  its  honours^ 
met  in  London,  whither  they  had  repaired  for  tbe 

Eurpose  of  receiving  instruction  from  the  large 
ospitals,  and  excellent  teachers  of  that  city. 
They  there  agreed  to  attempt  the  establishment  ot 
a  Medical  School  in  Philadelphia.  Accordingty, 
in  the  year  1764,  Dr.  Shippen  gave  tbe  first  course 
of  lectures  upon  Anatcmy  that  ever  was  delivered 
in  America.  In  1765  Dr«  Morgan  laid  before 
the  trustees  of  the  College  of  Philadelphia  a  plan 
for  teaching  all  the  brancnes  of  medicine,,  and  con- 
ferring medical  degrees.  This  plan  was  adopted ; 
Dr.  Shippen  was  recognized  as  Professor  oiAnU" 
tcmjf^  and  Dr.  Morgan  was  appointed  Professor  of 
the  Institutes  of  Medicine^  and  soon  afterwards  be- 
ran  to  teach  them.  In  the  year  1768  Dr.  Adam 
KuHN,  who  had  studied  under  tbe  celebrated  Lik- 
y^vs,  was  appointed  Professor  of  Botany^  and  of 
tbe  Materia  Medica;  and  in  1769  Dr.  Benjamin 
Rush,  who  had  just  completed  his  medical  studies 
in  Europe,  was  chosen  Professor  of  Chemistry. 
To  these  gentlemen  was  added  Dr.  Thomas  Bond, 
who  was  selected  to  give  Clinical  Lectures,  on  the 
qases  of  disease  in  the  Pennsylvania  Hospital. 
The  first  American  Medical  School,  thus  organized, 
became  the  resort  of  students  from  every  part 
of  the  then  Colonies :  It  has  since  undergone  con- 
siderable changes,  by  the  death  and  resignation  of 
Professors,  and  new  appointments ;  but  continues 
to  flourish ;  and  will  now  bear  a  very  honourable 
comparison,  at  least  with  regard  to  the  talents  and 
learning  of  its  Professors,  with  the  most  respecta- 
ble hxstitutions  of  a  similar  kind  in  Europe. 
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In  1764  Dr.  Shippen  lectured  to  ten  students. 
In  the  season  of  1801 — 2  the  number  of  students 
attending  the  different  Medical  Professors  amount- 
ed to  one  hundred  and  thirty^  of  whom  txventy-^ 
cne  were  admitted  to  the  degree  of  Doctor  of 
Afedicine. 

The  laudable  example  set  by  the  physicians  and 
college  of  Philadelphia,  soon  excited  the  zeal  of 
the  physicians  of  New- York  to  establish  a  medical 
school  in  King's  College;  accordingly,  in  1767  a 
letter  was  addressed  to  the  governors  of  that  insti- 
tution, by  Drs.  Samuel  Clossey,  Peter  Middle- 
ton,  John  Jones,  James  Smith,  Samuel  Bard, 
and  John  V.  B.  Tennent,  urging  the  propriety 
and  importance  of  attempting  to  form  a  plan  of 
medical  instruction,  and  offenng  their  services  for 
carrying  it  into  effect.  In  consequence  of  this 
letter  the  governors,  a  few  days  afterwards,  elected 
Dr.  Clossey  Professor  of  Anatomy^  Dr.  Middle- 
ton  Professor  of  Physiology  and  Pathologyy  Dr. 
Jones  Professor  of  Surgery^  Dr.  Smith  Professor 
of  Chemistry  and  Materia  Medica,  Dr.  Bard  Pro- 
fessor of  the  Theory  and  Practice  of  Physic y  and 
Dr.  Tennent  Professor  of  Midwifery.  In  1770> 
in  consequence  of  the  death  of  Dr.  Tennent,  apd 
the  removal  of  Dr.  Smith  out  of  the  province,  the 
office  of  instruction  in  Materia  Medica  was  com- 
mitted to  Dr.  MiDDLETON,  and  Chemistry  to  Dr. 
Bard.  Lectures  were  regularly  given  by  the 
above  named  gentlemen ;  but  no  medical  degrees 
had  been  conferred  by  the  college,  when  the  revo- 
lutionary war  entirely  deranged,  and,  in  effect,  de- 
stroyed the  whole  establishment. 

In  1784  the  Regents  of  the  University  made  an 
attempt  to  revive  the  medical  school,  and  went  so 
far  as  to  appoint  several  Professors  in  Columbia  Col-- 
lege  (the  new  style  by  which  King's  College  became 
known,  on  the  change  of  government),  for  the  pur- 

iT 
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Sose  of  pursuing  the  former  plan  of  instrtictiort 
[ut  the  gentlemen  so  appointed  did  not  all  deliver 
lectures;  the  courses  actually  given  were  short 
and  incomplete,  and  the  undertaking  languished, 
and  finally  tell  to  the  ground. 

After  several  other  ineffectual  attempts  to  esta- 
blish a  course  of  medical  instruction  in  the  city>  the 
Trustees  of  Columbia  College,  in  1792,  organized 
the  school  on  its  present  plan,  and  commenced  a 
course,  v^^hich  has  succeeded  better  than  any  former 
attempt.  The  Faculty  of  Physic,  as  then  consti** 
tuted,  consistied  of  Dr.  Samuel  Bard,  Dean;  Dr^r 
Wr  ight  Post,'  Professor  oi  Anatomy  ;  Dr.  William 
Hamersley,  Professor  of  the  Institutes  of  Medi^ 
cine;  Dr.  John  R.  B.  Rodgers,  Professor  of  J/icf- 
wifery;  Dr.  Njcholl,  Professor  of  CA«»iV/ryi  Dr. 
Richard  Kissam,  Professor  of  Botany;  and  Dr. 
Richard  B  a  yley.  Professor  oi  Surgery.  These  gen- 
tlemen, the  greater  number  of  whom  had  received 
a  regular  medical  education  in  Europe,  soon  com- 
menced the  several  departments  of  mstruction  as- 
signed to  them.  The  first  medical  degrees  were 
conferred  by  this  institution  in  179S ;  and  though  it 
has  not  grown  so  rapidly  as  might  have  been  ex** 
pected,  from  the  learning  and  talents  of  its  Pro- 
fessors, yet  it  holds  a  respectable  station,  and  hatf 
rendered  very  important  services  to  the  interest  of 
medical  science  in  the  state* 

The  third  medical  school  established  in  the 
United  States,  is  that  in  the  University  of  Cam-' 
bridge,  Massachusetts.  This  institution  took  it9 
rise  from  the  benefactions  of  several  enlightened 
and  liberal  persons,  who  were  desirous  of  pro- 


«r  By  means  of  the  zeal  and  enterpriw  of  ProfeMor  Posf  CoIvmbU  Cok 
lege  is  possessed  of  a  Taloabk  collection  of  AnattmUmi  Prtfaratiom* ;  to  cooH 
pletc  which  that  accomplished  Anatomist  made  two  royages  to  Europe.  It 
IS  believed  that  this  is  the  first  collection  of  the  kind  iatroduced  into  Um 
United  States,  aadceitainij  the  best* 
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moting  the  knowledge  of  medical  science.  Dr. 
£zEKiEL  Hees£Y»  an  eminent  physician  of  Hing-- 
bam,  in  that  State,  who  died  in  1770,  bequeathed 
one  thoasand  pounds,  Massachusetts  currency^  ta 
be  applied  to  the  support  of  a  Profeftsor  of  Anatorm^ 
and  Surgery.  His  widow,  at  her  death,  left  a 
like  sum,  to  be  devoted  to  the  same  object.  Hi^ 
brother.  Dr.  Abner  Hersey,  of  Barnstable^  and 
Dr.  Joav  Cummino,  of  Concord,  left  each  five 
hundred  pounds,  to  be  also  applied  to  the  en^ 
couragement  and  support  of  medical  instruction  .<* 
These  generous  donations  were  aided  by  that  o^ 
William  Ervikg,  Esquire,  an  opuknt  gentleman 
of  Boston,  who,  a  few  years  afterwards,  gave  one- 
thousand  pounds  towards  the  support  of  an  addi^ 
tional  Professor.* 

Thooffh  the  first  of  the  benefactions  above  stated 
was  made  some  time  before  the  commencement  of 
the  revolutionary  war,  yet  nothing  effectual  waa 
done  toward  executing  the  will  of  these  public* 

Sirited  donors  till  near  the  close  of  it.  In  1781 
r.  John  Warren  began  to  lecture  in  Bostoit 
on  Anatamjf  and  Surgery ^  and  prosecuted  his  plan 
iat  two  seasons.  In  1783  the  government  or  the 
University  of  Cambridge  proceeded  to  organize  a 
regular  medical  school,  when  Dr.  Warren  waa 
appointed  Professor  of -^na/amv  and  Surgery;  Dn 
Besjamxk  Waterhocjse,  Professor  of  the  Theory 
ajhd  Practice  of  Physic;  and  Dr.  Aaron  Dexter, 
Professor  of  Chemistry  and  Materia  Medica.  Since 
that  period  these  gentlemen  have  regularly  de^ 

y  TlcK  several  somv  amointiDg  t0  three  t1ioqia»J  poondt,  MtMackasetto 
cvrrency»  are  fuodcd,  and  their  aoooal  proceeds  equally  divided  betweeo 
the  Professors  of  Anatomy  and  Surgtry^  and  of  the  Theory  and  Praakt  of 
^hytU  i  each  of  which  Professorthips  hears  the  name  of  He  a  set. 

s  Tile  bequest  of  Mr.  EaviNo  was  eadusively  devoted  by  him  to  the 
eoppoct  of  a  professonhip  of  Cbemhiry  and  Materia  Mediea,  This  profcf* 
•omip  also  heart  the  naasc  of  iu  first  and  principal  henctoor. 
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livered  lectures  on  the^  several  branches  assigned 
to  them  i  and  though  the  number  of  students  who 
usually  attend  them  is  comparatively  small,  yet 
they  are  annually  increasing ;  and  the  erudition  and 
talents  of  the  Professors  afford  a  satisfactory  pledge 
that  the  institution  will,  at  no  distant  period,  reach 
a  much  higher  station  both  of  respectability  and 
usefulness. 

The  fourth  and  last  medical  school  formed  in  the 
United  States,  is  that  connected  with  Dartmouth 
CoUege^  in  the  State  of  New-Hampshire.  This 
establishment,  for  instruction  in  medicine,  was 
founded  in  the  year  1798;  when  Dr.  Nathan 
Smith  was  appointed  Professor  of  Medicine^  to 
lecture  on  Anatomy y  Surgery j  Midxotfery,  and  the 
Theory  and  Practice  of  Physic;  and  Dr.  Lyman 
Spalding  Professor  of  Chemistry  and  Materia  Me^ 
dica.  A  considerable  number  of  young  gentlemen 
have  attended  the  lectures,  and  several  have  re- 
ceived the  honours  of  this  institution. 

The  establishment  of  Medical  Schools  in  the 
United  States  may  be  considered  as  forming  a 
l^rand  era  in  our  national  progress,  and  as  producing 
important  effects  on  the  character  of  our  physicians* 
The  happy  influence  of  these  institutions  has  also 
been  much  aided  by  the  formation  of  Medical 
Societies^  in  almost  every  State,  which  have  all 
come  into  being  within  the  last  forty  years.  The 
effect  of  such  establishments  in  exciting  a  thirst  for 
the  acquisition  of  knowledge ;  in  producing  a  spirit 
of  generous  emulation;  in  cultivating  a  taste  for 
observation  and  inquiry;  and  in  combining  the 
efforts  and  the  skill  of  physicians,  in  every  part  of 
our  country,  must  be  obvious  to  every  attentive 
mind.  Many  of  the  Inaugural  Theses^  defended 
and  published  by  the  students,  in  the  American 
jnedical  schools,  woul4  b^  considered  as  honoura* 
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l>1e  specimens  of  talents  and  learning  in  the  most 
Tenowned  universities  of  Europe  .* 

Within  the  last  fifteen  years  of  the  century  under 
review,  medical  publications  have  greatly  multi- 

Elied  in  the  United  States ;  many  of  which  do  equal 
onour  to  their  authors  and  our  country.  Among 
these  the  numerous  and  valuable  works  of  Dr. 
Rush  hold  the  first  place ;  and  to  no  individual  are 
•we  more  indebted  for  promoting,  both  by  precept 
and  example,  that  laudable  and  enlightened  zeal 
for  medical  improvements,  which  has  been  so  hap- 
pily increasing,  for  a  number  of  years  past,  among 
American  physicians.  In  a  catalogue  of  our  me- 
dical writers  also,  Drs.  Maclurg,  Mitchill, 
Barton,  Ramsay, CALDWELL,CuRRiE,andseveral 
others,  would  be  entitled  to  particular  notice,  did 
not  the  limits  of  the  present  sketch  forbid  an  at^ 
tempt  to  do  justice  to  their  respective  merits. 

In  the  year  1797,  a  periodical  publication,  un- 
der the  title  of  the  Medical  Repository ^  was  com- 
menced by  Drs.  Mitchill,  Miller,  and  Smith, 
which,  from  the  peculiar  circumstances  of  our 
country,  may  be  considered  as  an  important  event, 
in  noting  the  saccessive  steps  of  medical  improve- 
ment in  the  United  States.  In  the  premature  death 
of  the  last  named  gentleman,  who  bid  fair  to  attain 
the  most  honourable  eminence  in  his  profession, 
this  work  sustained  a  great  loss.*     It  is  still,  how- 

0  Witfaio  the  last  ten  or  twelye  yean,  all  the  medical  schools  in  tlie  United 
States  have  concurred  in  permitting  their  medical  graduates  to  write  and 
defend  their  InaMgural  Diueriathns  in  the  English  language.  Whether  this 
is  to  be  considered  as  an  improvement,  or  a  literary  retrocession,  is  a  question 
which  it  is  proposed  to  discnis  in  another  place. 

iDr,  Elihu  H.  Smith  was  bom  in  the  year  1771,  at  Litchfield,  in  the 
Sute  of  Connecticut,  where  his  father,  a  respectable  physician  still  resides. 
He  entered  Yale  College  at  the  age  of  eleven;  and  after  leaving  that  insti- 
tution, completed  his  education  under  the  care  of  the  Rev.  Dr.  Dwicut, 
since  President  of  Yale  College,  and  who  at  that  time  presided  over  an 
academy  of  distinguished  reputation  at  Greenfield.  After  this  he  pur- 
sued a  regular  course  of  medical  studies  under  the  direction  of  his  father; 
coquncDccd  the  practice  of  physic  at  Wcathersfidd  iu  1793,  and  removed 
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ever,  prosecuted  with  undiminished  excellence  and 
success;  and  furnishes  at  once  very  reputable  spe-* 
cimens  of  the  learning,  talents  and  zeal  of  many 
American  physicians;  and  a  most  useful  vehicle 
for  conveying  to  the  public  a  knowledge  of  ever/ 
improvement  in  the  science  of  medicine. 


CHAPTER  V. 


GEOGRAPHY. 


As  few  sciences  are  more  interesting  than  Geo^ 
graphy,  so  few  have  received  more  attention,  or 
been  more  improved  and  extended  dmring  the  pe- 
riod under  consideration.  At  the  beginning  of 
the  century,  almost  half  the  surface  of  the  globe 
was  either  entirely  unknown,  or  the  knowledge  of 
it  was  so  small  and  indistinct,  as  to  be  of  little 
practical  value.  Since  that  time  such  discoveries 
and  improvements  have  been  made,  that  gec^;raphy 
has  assumed  a  new  face,  and  become  almost  a  new 

la' the  city  of  Mew-Tork  in  1793,  where  he  remained  until  1798,  when 
he  fell  a  Tictim  to  the  yellow  fever,  which  raged  with  to  much  violence  in 
the  city  in  the  autumn  of  that  year.  The  sunriring  Editort  of  the  Medical 
Repository  speak  of  their  deceased  colleague  in  the  fdbwing  honourable 
terms. 

**  As  a  physician,  his  loss  is  irreparable.  He  had  explored,  at  his  early 
«ige,  an  extent  of  medical  learning,  for  which  the  longest  lives  are  seldoni 
found  sufficient.  His  diligence  and  activity,  his  ardour  and  perseverance, 
knew  no  common  bounds.  The  love  of  science  and  the  impulse  of  phihn* 
thropy  directed  his  wholeprofessional  career,and  left  little  room  for  the  calcu* 
lations  of  emolument.  He  had  formed  vast  designs  of  medical  improvementt 
which  embraced  the  whole  family  of  mankind,  were  animated  by  the  soul 
of  benevolence,  and  aspired  after  every  object  of  a  liberal  and  dignified 
ambition.  His  writings,  already  published,  incessantly  awaken  regret,  diat 
the  number  of  them  is  not  greater.  7*hey  display  singular  diligence  and' 
acuteness  of  research,  the  ulents  of  accurate  and  extensive  observation,  greaf 
force  and  precision  of  reasoning,  and  the  range  of  a  vigorous  and  com* 
prdiensive  mind**'    Mtdkal  Itt^Uwy^  v.  il  p.  aX4i  ai^.  te^ond  Mfm^ 
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tciencc/  A  spirit  of  curiosity  has  stimulated  man^ 
kind  to  unprecedented  activity  in  exploring  remote 
regions  or  the  earth.  Individual  voyagers  and 
travellers,  and  private  associations  have  done  much 
to  extend  our  acquaintance  with  the  globe.  Be- 
sides the  exertions  of  these,  the  governments  of 
Great-Britain,  France,  Spain,  Sweden,  Denmark 
and  Russia  have  severally  directed,  or  encouraged 
eicpeditions  of  discovery  and  of  scientific  research. 
To  which  we  may  add,  that  the  occasional  mis- 
takes and  misfortunes  of  mariners,  while  they  over- 
whelmed with  distress  the  immediate  sufferers, 
have  contributed  to  enlarge  the  sphere  of  our  infor- 
mation with  respect  to  distant  countries,  and  thus, 
by  a  wise  arrangement  of  Providence,  to  increase 
the  objects  and  the  means  of  naval  enterprise. 

Although  in  these  geographical  discoveries  Great- 
Britain  has  undoubtedly  made  the  most  distin- 
fuished  figure;  yet,  with  respect  to  time,  the 
onour  of  priority  belongs  to  Russia.  Early  in  the 
century,  Feter  the  Great,  to  whose  mind  bold 
and  grand  enterprises  were  familiar  and  habitual, 
conceived  the  design  of  exploring  regions  of  the 
earth,  which  had  not  been  oefore  visited  by  civil- 
ized man,  and  by  this  means  promoting  the  wealth, 
cultivation,  and  aggrandizement  of  his  empire.  In 
pursuance  of  this  design,  he  formed  several  expe- 
ditions for  discovery,  which,  though  not  crowned 
with  complete  success,  were  yet  considerably  use- 
ful, and  laid  the  foundation  of  greater  attainments  ■ 
after  his  death.  It  was  in  his  reign  that  several 
large  districts  of  country  in  the  nortn-eastem  parts 
of  Asia  were  first  visited  and  explored  by  Euro- 


«  By  Gttgr^By  here  it  metnt  not  only  what  the  word  ttrktlj  import^ 
tk.  a  dctcriptioo  of  the  eatent,  diTicioni,  and  afpect  of  the  surface  of  onr 
l^ihc,  hut  also  Mue  of  the  other  ttaiutkml  inquiriet,  which  moderai 
writcTi,  however  improperlyi  haYc  vnirerfaUy  agreed  to  iDdade  in  ge^* 
graphical  treatiiM. 
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peans.  Under  his  auspices,  some  enterprisitig 
navigators,  in  1713,  discovered  the  chain  of  islands 
called  the  KurileSy  on  the  coast  of  Kamtschatca- 
Under  the  direction  of  the  same  monarch,  also. 
Captains  Behring  and  Tschirikow  discovered 
a  number  of  other  islands  in  the  adjacent  seas, 
and  established  a  profitable  trade  with  the  natives- 
The  former,  a  native  of  Denmark,  in  1728,  first 
entered  the  strait  which  divides  Asia  from  the 
American  continent,  and  which  was  after- 
wards called  by  his  name/  This  spirit  of  dis- 
covery continued  to  animate  the  government,  but 
more  particularly  the  subjects  of  Russia,  for  manf 
years  after  the  demise  of  the  Czar.  About  this 
time  some  private  adventurers  in  that  country  be- 
came fired  with  the  ambition  of  discovering  a 
north-east  passage  to  India  Between  the  years 
1730  and  1740,  many  daring  voyagers  successively 
engaged  in  the  prosecution  of  this  plan.  Among 
these,  MoRoviEF,  Malgyn,  Skurahoff,  Menin, 
and  Laptief,  deserve  particular  notice/  The  la- 
bours they  underwent,  and  the  dangers  they  en- 
countered, were  incredible;  but  all  their  exertions 
and  discoveries  served  only  to  furnish  increasing 
evidence,  that  if  such  a  passage  exist,  it  is  next 
to  impracticable,  and  always  dangerous. 

In  1740  Behring  undertook  another  voyage, 
in  the  course  of  which,  with  wonderful  fortitude 
and  perseverance,  he  traversed  the  ocean^  from 


i/  Though  BcBRiNO  sailed  into  thii  strait,  yet,  probably  owing  to  the 
fog,  he  did  not  diKcrn  land  on  the  eastern  tide.  The  strait  was  more  folly 
explored,  a  few  years  afterwards,  by  Capt.  Cook,  who  gave  it  Bibrino's 
name.  He  discovered  that  the  two  continents,  at  this  place,  approach 
withhi  forty  miles  of  each  other.  It  has  been  since  ascertained,  by  the 
voyages  of  Mcares,  Dixon,  Vancoovbr,  La  Pbrodsk,  and  others, 
that  to  tlie  north  of  this  strait  the  Asiatic  shore  tends  ripidly  to  the  west- 
ward, while  the  American  stretches  nearly  in  a  northern  direction,  till,  aft 
the  distance  of  about  four  or  five  degrees,  the  continents  are  joined  by 
solid  and  impenetrable  bonds  of  ice. 

#  Mavor*#  abridgtd  Acewnt  •/  Riutian  Dhfpvcrieu 
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the  coast  of  Kamtschatka  to  the  Isles  of  Japan, 
and  furnished  information  which  was  highly  useful 
to  succeeding  adventurers.  He  was  followed  by 
Nevodtsikoff,  in  1745,  Paikoff,  in  1758,  Tol- 
STYKE,  in  1760,  and  various  others  of  less  note, 
by  whom  several  additional  groups  of  islands,  in 
what  is  called  the  Northern  Archipelago,  were  dis- 
covered, the  character  of  their  respective  inhabit-^ 
ants  ascertained,  and  new  channels  of  trade  laid 
open  to  the  commercial  world. 

While  the  Russians  were  thus  busily  and  suc- 
cessfully employed  in  exploring  the  north-eastern 
parts  oi  Asia,  and  the  seas  between  that  country 
and  the  American  coast,  the  Southern  Ocean  be* 
came  an  object  of  attention  to  several  other  Euro- 
pean nations.  In  this  immense  field  for  the  dis-^ 
Slay  of  naval  skill  and  enterprise.  Captain  Woods 
lOgers,  an  English  commander,  was  the  first  who 
distinguished  himself  He  was  followed  by  Feix- 
iLLiE,  Frezier,  and  Barbinais,  all  of  France. 
To  these  succeeded  Clipperton  and  Shelvocke, 
of  Great-Britian,  who,  in  a  voyage  of  some  cele- 
brity round  the  world,  traversed  the  same  seas. 
Thou|;h  none  of  these  navigators  made  very  splen- 
did discoveries,  yet  we  are  indebted  to  them  all 
for  many  details  of  geographical  information,  which 
Were  at  that  time  highly  interesting,  and  served 
greatly  to  instruct  and  aid  those  who  came  after 
them. 

In  1721  the  Dutch  West-India  Company  fitted 
out  a  squadron,  under  the  command  of  Commo- 
dore RoGGEWEiN,  and  dispatched  him  to  the  Pa- 
cific Ocean,  in  search  of  unknown  countries.  The 
discovery  of  a  Southern  Continent  was  the  particular 
object  or  this  expedition.  And  although  the  re- 
spectable navigator  to  whom  it  was  entrusted  did 
not  succeed  in  accomplishing  his  main  purpose, 
yet  he  discovered  a  number  of  islands,  and  was 
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considered  as  having  made  a  valuable  addition  tor 
the  geographical  knowledge  of  his  time. 

In  1735  Don  J  u  AN  and  Don  Ullo  A  were  sent,  by 
command  of  the  King  of  Spain,  to  South- America, 
on  an  expedition,  which  was  before  noticed,  for 
ascertaining  the  Figure  of  the  Earth.  Few  voyages 
have  been  more  justly  celebrated  than  this,  dj 
the  labours  of  the  bold  and  active  Spaniards  who 
conducted  the  undertaking,  and  by  the  faithful, 
accurate  and  enlightened  observation  of  the  French 
academicians  who  were  united  with  them  in  the 
grand  design,  not  only  their  primary  object  wa^ 
gained,  but  large  and  valuable  stores  of  information 
were  furnished,  in  astronomy,  geography,  navi- 
gation, and  the  sciences  in  general. 

Soon  after  the  accession  of  George  I.  to  the 
throne  of  Britain,  he  became  fired  with  a  zeal 
for  discovery,  which  had  for  some  time  lain  dor* 
nrant  in  that  country.  Two  voyages  were  accord- 
ingly set  on  foot,  the  one  under  the  command  of 
Captain  Mtddleton,  and  the  other  under  the  di- 
rection of  Captains  Moore  and  Smyth,  with  a 
view  to  discover  a  north-west  passage,  through 
Hudson's  Bay,  to  the  East-Indies.  It  is  scarcely 
liecessary  to  say  that  both  these  undertakings  were 
unsuccessful  with  respect  to  their  main  object; 
still,  however,  they  were  productive  of  some  use- 
ful information ;  as  was  also  the  celebrated  voyage 
of  Lord  Anson,  undertaken  principally  for  war- 
like purposes,  about  the  same  time.^  When  his 
present  Britannic  Majesty  came  to  the  crown, 
the  same  zeal  for  geographical  discovery  continu- 
ed and  increased.  Tne  delusive  hope  of  finding 
a  great  Southern  Continent,  which  had  so  long 
filled  the  minds  of  the  learned,  presented  an  in- 

/  The  tccoimt  of  Anson's  Voyage,  which  is  well  dnwn,  wn  nid  to  be 
executed  by  Dr.  WALTEnt,  a  gentleman  who  accompanied  his  lordship  a« 
chapUia;  bat  the  real  compiler  of  the  narrative  was  Mr.  RoaiNf» 
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"viting  object  both  to  his  love  of  science  and  bi$ 
Jove  of  glory  and  af^grandizement.  Accordingly 
Captains  Byron,  Wallis,  and  Carteret,  were 
successively  dispatched,  with  orders  to  sail  round 
the  world,  and  to  explore  with  particular  care  the 
Southern  Ocean.  The  Terra  Australis  incognita^ 
so  fondly  sou§;ht,  continued  to  elude  the  search  of 
these  enterprising  commanders}  but  they  returned 
laden  with  much  valuable  knowledge  of  the  nu- 
merous islands  which  they  had  discovered,  and  of 
other  coasts  and  shores  which  they  had  viewed; 
and  which  were  but  partially  known  to  preceding 
adventurers.  ,  -♦ 

The  idea  of  finding  a  north-east  passage  to  In- 
dia was,  during  a  great  part  of  the  eighteenth 
century,  generally  entertained  by  navigators.  It 
was  before  remarked,  that  the  Russians,  at  an 
early  period  of  the  century,  made  numerous  atr 
tempts  to  solve  this  important  question  in  geo- 
graphy, but  without  success;  excepting  that  each 
succeeding  attempt  rendered  the  practicability, 
and  especially  the  safety  of  such  a  passage,  still 
more  improbable.  In  1773  Captain  Phipps, 
since  Lord  Mulgrave,  was  dispatched,  under 
the  patronage  of  the  British  government,  toward 
the  North  Pole,  on  a  voyage  of  discovery.  He 
proceeded  as  far  as  the  80th  degree  of  north  lati- 
tude, where  the  mountains  of  ice  presented  invin- 
cible opposition  to  his  further  progress.  Although 
the  expedition  of  Phipps  confirmed  the  accounts 
given  by  the  Russians,  Dutch,  and  others,  of  the 
impracticability  of  a  passage  to  tlie  east,  through 
those  seas;  and  although  it  considerably  increased 
our  acquaintance  with  that  part  of  the  globe,  not 
a  few  believe  that  such  a  passage  really  exists,  and 
that  it  may  yet  be  found. 

But  of  all  the  circumnavigators  and  geographical 
discoverers  who  have  distinguished  the  eighteenth 
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instruction  with  which  his  narrative  abounds  shows 
him  io  have  been  a  man  of  an  enlightened  and 
liberal  mind.  In  firmness,  resolution,  and  talents 
for  observation,  he  was  probably  little  if  at  all  in- 
ferior to  the  celebrated  Cook;  and  although  the 
list  of  his  achievements  is  by  no  means  so  large, 
or  so  brilliant  as  those  of  the  British  commander, 
yet  his  voyage  will  long  be  accounted  honourable 
to  himself,  to  his  sovereign,  and  to  his  country. 
To  Bougainville  succeeded  Messrs.  Pages  and 
SuRviLLE,  who  also  made  a  number  of  valuable 
discoveries  and  observations,  especially  in  the 
Southern  Ocean,  which  have  secured  for  their 
names  an  honourable  place  in  the  history  of  modern 
voyages.  In  1771  Kerguelen,  Marion,  and  Du 
Clesmur,  were  successively  busied  in  exploring 
the  same  seas,  in  quest  of  a  southern  continent^ 
And  though  the  additions  which  they  made  to 
our  knowledge  of  the  globe  were  by  no  meana 
great,  yet  they  were  such  as  to  entitle  them  to  re-, 
spectful  mention  in  the  present  sketch. 

Soon  after  the  peace  of  Paris,  in  1783,  a  new 
voyage  of  discovery  was  projected  by  the  French 
government,  and  preparation  made  for  carrying  it 
into  effect.  The  objects  of  this  expedition  were 
to  improve  geography,  astronomy,  natural  history, 
and  philosophy  in  general;  to  collect  accounts  of 
the  customs  and  manners  of  different  nations ;  and 
to  open  new  fields  of  commercial  enterprise.  Never, 
probably,  was  the  plan  of  a  voyage  more  enlightened 
and  extensive,  the  instructions  given^ip  its  conduc* 
tors  more  scien  tific  and  precise,  or  the  provision  made 
for  its  execution  more  liberal  and  perfect.'  The 
immediate  direction  of  it  was  committed  to  Messrs, 
DE  LA  Perouse  and  de  Langle,  accompanied  by 
a  number  of  learned  men,  who,  in  1785,  sailed 

i  See  the  voyage  oC  tid  PsROVsS}  partkuMy  vol.  I^ 
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frotn  France,  under  the  most  favourable  auspices. 
Seldom  has  any  expedition  of  the  kind  excited  so 
general  an  interest  throughout  the  civilized  world, 
or  promised  more  brilliant  success.  The  melan- 
choly fete  of  LA  Perouse  and  his  companions  is 
well  known.  Happily,  however,  all  knowledge 
of  the  voyage  is  not  lost  with  its  unfortunate  con- 
ductors. From  the  accounts  which  have  been  pub* 
lished,  it  appears  that  we  are  indebted  to  them  for 
some  important  geographical  discoveries,  especially 
on  the  north-western  coast  of  America,  and  on 
the  eastern  coast  of  Asia,  and  in  the  seas  between 
that  continent  and  Japan.  From  them,  also,  the 
accounts  of  some  preceding  navigators  have  re- 
ceived satisfactory  confirmation ;  the  mistakes  of 
others  have  been  corrected ;  and  impositions  under 
which  the  learned  world  had  long  lain,  either 
through  the  ignorance  or  dishonesty  of  their  au- 
thors, have  been  detected  and  removed. 

The  discovery  of  the  great  extent  of  Nezc-Hol- 
land  deserves  to  be  mentioned  among  the  most 
important  acquisitions  in  modern  geography.— 
That  large  portion  of  our  globe,  which  may, 
indeed,  be  called,  with  propriety,  a  new  continent^ 
had  been  discovered  as  early  as  the  beginning  of 
the  seventeenth  century,  and,  as  some  suppose, 
earlier;*  but  for  more  than  a  hundred  years  after 
this  discovery,  little  was  known  respecting  it. 
Many  supposed  it  to  be  a  part  of  the  great  southern 
continent,  for  which  navigators  had  been  so  long 
and  eagerly  searching.  In  1770  the  celebrated  Cap- 

j  The  length  of  Ntwffolla$ul  k  about  1750  miles,  and  ht  breadth  above 
S960;  K>  that  iti  extent  is  bot  a  quarter  lew  than  that  of  Europe.  It  doe* 
not  appear  to  be  yet  reduced  to  an  absolute  ceruinty,  whether  the  whole 
of  this  great  territory  is  a  continued  tract  of  land,  or  dlTided  into  two  or 
taore  imnds,  by  narrow  straits. 

i  Mr.  PiMKEaTON,  the  latest,  and  probably  the  best  systematic  writer 
on  Geography  in  the  English  language,  seems  rather  inclined  to  adopt  the 
•pinion  that  New-HoUand  was  discovered  by  the  Portuguese  and  Spaniards, 
•car  ft  ccBtvrj  before  the  Dutch  naTigaton  saw  fsm  DUmtmi  Lsnd. 
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tain  Cook  visited  and  explored  the  eastern  coast  of 
New-Holland,  to  the  extent  of  near  two  thousand 
miles.  In  1773  its  insular  situation  was  ascer- 
tained by  Captain  Furneaux.  Since  that  period 
much  geographical  and  other  information  respect- 
ing it  has  been  obtained,  and  presented  to  the 
public,  by  Hunter,  Marshall,  Collins,  and  se- 
veral others,  who  have  done  much  toward  investi- 
gating the  appearance  and  productions  of  some 
important  portions  of  that  extensive  country/ 

To  the  above  may  be  added  the  discovery  of 
the  Peleco  Islands^  in  1783,  by  Captain  Wilson; 
the  discovery  of  several  islands,  a  few  years  after- 
wards, by  Captain  Shortland,  between  New^ 
Holland  ^TiA  Java;  the  discovery  of  another  cluster, 
about  the  same  time,  by  Captain  Marshall,  in 
the  seas  between  Nexv-Holland  and  China;  and 
the  still  more  interesting  information  given  us  by 
the  successive  voyages  of  Portlock,  Dixon, 
Etches,  Meares,  and  Vancouver,  concerning 
the  north-western  coast  of  America.  By  the  last 
of  these  gentlemen,  particularly,  we  have  been 
made  acquainted  with  the  existence  of  islands,  on 
that  side  of  our  continent,  not  less  numerous  or 
extensive  than  those  on  the  eastern  side ;  and  with 
many  new  facts,  which  throw  light  on  the  geo- 
graphy, productions,  and  advantages  of  that  part 
of  the  globe. 

The  Spanish  nation  was  once  among  the  most 
adventurous  and  enterprising  in  Europe.  The 
discoveries  made  in  former  times  under  their 
auspices,  and  the  talents  and  atchievements  of  their 
naval  commanders,  raised  them  high  in  the  scale 
of  national  greatness.  This  spirit  has  been,  in  a 
great  measure,  dormant,  for  near  a  century  and 
a  half.     Excepting  the  voyage  of  Don  Ulloa, 

I  See  the  F^y^tg*  of  Cpmtm9f  Pbillip.  410.  1789. 
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fio  exj>edition  of  any  magnitude,  for  promotini 
knowledge,  had  been  instituted  by  the  Spanisl 
fi^ovemment  for  a  long  timeprevious  to  that  which 
18  about  to  be  mentioned.  The  published  accounts 
of  Cook's  voyages  soon  excited  the  curiosity  and 
the  jealousy  of  that  nation.  iTie  government 
fitted  out  several  vessels^  at  different  times,  for 
the  purpose,  and  with  the  hope,  of  rivalling,  if 
not  surpassing,  the  exploits  of  the  far-famed  £ng« 
lish  discovereri  Of  these  attempts,  the  latest  and 
most  conspicuous  was  that  made  in  1789,  under 
the  direction  of  Don  Malespina  and  Don  Bas- 
.TAMENTE.  Thcse  commaudcrs  deserve  an  honour- 
able place  among  the  geographical  discoverers  of 
the  century.  They  made  many  valuable  maps 
and  charts  of  coasts,  particularly  on  the  America^ 
continent,  which,  though  visited  before,  had  not 
been  satisfactorily  explored  or  delineated.  They 
discovered  a  new  cluster  of  islands  in  the  Southern, 
Ocean ;  and  contributed  not  a  little  to  extend  our 
knowledge  of  navigation,  natural  history,  and  the 
habits  and  manners  of  various  savage  nations,  of 
whom  little  was  before  known. 

Besides  the  more  distinguished  voyages  which 
have  been  enumerated,  several  others  are  entitled 
to  notice  in  the  present  sketch,  as  having  con* 
tributed  to  the  improvement  of  geography.  The 
voyages  of  Nieuhoff  and  Osbeck,  to  China^  early 
in  the  century j  the  voyage  of  Chabart,  in  17535 
that  of  CouRTANVEAux,  m  1768;  of  Stavorinus, 
to  some  of  the  Asiatic  Islands,  in  1768;  of  Ker- 
GUELEN,  to  Iceland  J  Greenland,  Shetland  znd  Nor-- 
to^,  in  1772;  of  Forrest,  in  1774;  of  De  la 
Crennie,  Bor0a,  andPiNGRE,  in  1778;  of  Mar- 
CHAND,  round  the  world,  in  1790;  of  Entrecas- 
TAiTX,  in  search  of  la  Perouse;  of  the  Mission- 
aries to  the  South-Sea  Islands,  and  several  others, 
who  have  aUjurnished  some  new  and  valuable  in- 
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formation  concerning  the  countries  which  thcf 
respectively  visited. 


From  the  foregoing  very  imperfect  view  of  what 
has  been  done  by  the  principal  Naval  discoverers  of 
the  eighteenth  century,  to  extend  our  knowledge  of 
the  globe,  it  will  appear  to  farm  a  great  amount 
of  geographical  improvement.  Their  achieve- 
ments, however,  form  but  a  part  of  our  acquisi-- 
tions  in  geography:  for,  while  discoveries  by  sea 
have  succeeded  each  other  with  astonishing  ra-^ 
pidity,  enterprising  Travellers  have  been  equally 
diligent,  bold  and  persevering,  in  exploring  the 
interior  af  countries  before  vmknown,  and  in  mzk* 
ing  us  acquainted  with  their  territorial  limits,  their 
governments,^  manners,  riches,  and  science.  Some 
notice  of  these  will  be  necessary,  in  order  to  give 
a  tolerable  exhibition  of  modem  advances  hi  geo^ 
graphical  knowledge. 

At  the  beginning  of  the  century  under  considera- 
tion, the  greater  part  of  Asia  was  comparatively 
little  known.  While  the  names  of  its  various  king- 
doms, especially  on  the  sea-coast,  were  familiar 
to  the  scholar,  their  internal  limits  and  condition 
were  very  imperfectly  understood  even  by  the  best 
informed.  But,  since  that  time,  this  defect  of  in- 
formation has  been  so  richly  supplied,  that  little 
seems  wanting  to  gratify  the  curiosity  of  the  most 
inquisitive. 

Petbr  the  Great,  after  the  battle  of  Pidtowsr, 
sent  many  Swedish  prisoners  into  Siberia.  Until 
that  time  little  had  been  known  concerning  the 
interior  of  those  northern  regions.  Strahlen-' 
B£RG,  one  of  the  prisoners,  employed  himself  in 
exploring  the  country,  for  the  promotion  of  geo- 
graphical knowledge.  He  collected  and  published 
much  important  information  3  and  his  map  of  that 
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part  of  Arfa  which  he  delineated,  and  presented  to 
the  public  in  1737,  may  be  considered  as  lajring  the 
first  foundation  for  any  thing  like  accurate  acquaint* 
ance  with  that  portion  of  the  Asiatic  continent. 
The  knowledge  derived  from  Strahlenberg  has 
been  since  greatly  improved  and  extended  by  the 
travels  of  Professor  Pallas  and  others. 

About  the  year  1716,  Dr.  Shaw,  an  English 

Sendeman  of  character,  travelled  into  Syria  and 
^alesiine,  and  collected  much  valuable  informa- 
tion concerning  those  countries,  particularly  cal- 
culated to  elucidate  and  confirm  the  sacred  his- 
tory. In  1720  Mr.  Bell  travelled,  in  the  suite 
of  the  Rus^an  Ambassador,  from  Petersburgh  to 
Pekin,  and,  in  the  course  of  his  journey,  made 
many  curious  observations  on  that  part  of  Asia 
through  which  he  passed,  which  he  afterwards 
presented  to  the  public  in  a  very  interesting  form. 
At  several  later  periods  Syria  has  been  visited, 
and  many  additional  accounts  respecting  it  given 
by  Mr.  Dawkins,"  the  Abbe  Mariti,  Al.  Vol- 
VEY,  M.  Cassas,  and  Mr.  Browne.  During 
the  same  period,  our  knowledge  of  Arabia 
has  been  extended  by  the  travels  of  Niebuhr, 
Sa!7veboeuf,  and  others.  Persia  has  been  also 
more  fiiUy  explored  than  ever  before,  by  H anway. 
Count  DE  Ferrieres,  Sauveboeuf,  Franklin, 
Gmelin,  Pallas,  and  Forster.  The  geography 
and  condition  of  Hindostan  have  been  elucidated 
in  a  very  interesting  manner  by  Hodges,  Bartho- 
LOMEO,  Forster, and,  above  aU,  by  Major  Rennel, 
whose  map  of  that  country,  and  his  memoir  ac- 
companying it,  have  been  pronounced,  by  a  good 
judge,  one  of  the  most  instructive  and  valuable 
geographical  presents  ever  made  to  the  public* 

m  The  materialt  collected  by  this  gentlemtn,  who  Tiiited  Syrii  in  175 1, 
were  compiled  into  a  Tery  respecuble  and  antbentic  work,  entitled  the 
Muku  of  Baiheck^  and  ptiblislied  in  1757,  by  Mr.  RoacaT  >Vooo. 
.    •  WsU^icul  Duquuitiom  cwctruing  I/uBa.     By  WlLLlAM  RoaBtTtOM, 
D.P.F.R.S.    Sto.   Z79X,  FrefoH. 


340  Geography. 

Toward  the  close  of  the  seventeenth  century, 
some  valuable  information  respecting  China  had 
been  obtained  through  the  medium  of  Christian 
Missionaries  from  Europe.  Since  that  period  our 
acquaintance  with  China  has  been  greatly  ex- 
tended. For  this  we  are  chiefly  indebted  to  the 
works  of  Dir  Halde,  Grossier,  Stauktok,  and 
Van  Br  a  am.  Few  works  have  been  read  with 
tnore  interest  than  the  celebrated  account  of  Lord 
Macartney's  Embassy,  by  Sir  George  Staun- 
ton; and  seldom  has  any  work  of  the  kind  been 
found  more  rich  in  curious  information. — Tartary 
has  been,  during  the  same  time,  partially  explored 
by  various  travellers ;  the  Birman  Empire y  by  Sym- 
mes  ;  Tibet y  by  Turner  ;  Kamtschatkay  by  Bell, 
Lesseps,  and  others.-r-To  the.  above  sources  of  in* 
formation  concerning  different  parts  of  Asia,  ma^ 
be  added  the  Asiatic  Society  at  Calcutta^  and  par- 
ticularly its  late  illustrious  President,  Sir  William 
Jones,  whose  diligence  and  success  in  investigat- 
ing every  avenue  of  knowledge,  relating  to  the 
arts,  sciences,  literature,  government,  morals  and 
religion  of  the  principal  Eastern  Empires,  were 
only  equalled  by  his  exalted  virtues,  and  his  stu- 
pendous general  learning,  which  render  him  a 
prodigy  of  the  age  in  which  he  lived." 

Much  new  and  valuable  information  respecting 
the  Asiatic  Isles  has  also  been  obtained,  and  laid 
before  the  public,  by  various  modem  travellers. 
Since  the  time  of  Kcempfer,  Japan  has  been  vi- 
sited by  Thunberg,  and  others,  who  have  made 
interesting  additions  to  what  was  before  known 
concerning  that  empire.  The  Philippine  Islands 
have  been  successively  visited  and  examined  by 
SoNNERAT,  Forrest,  and  Stavorinus;  the  Sunda 


§  See  hit  IFsrht  Utely  published,  with  greit  tplendor^  in  6  vtti.  4tfb 
'Sec  aUio  the  AfiatU  Rutmr^tf^-faisim^ 
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Islands^  by  Beeckman,  Marsdek,  Foersch/ 
SoKKERAT,  Thxtnberg,  Forrest,  and  LePoivre; 
Arnboyna  and  Celebes  by  Rumphius  ;  and  Ceylon  by 
Thctnberg;  besides  the  numberless  details  re-. 
ceived  concerning  less  important  islands,  and  by' 
less  conspicuous  travellers,  at  different  periods  of 
the  century. 

At  the  commencement  of  the  period  under  re- 
view, the  interior  of  Africa  was  even  less  known 
than  the  Asiatic  continent.  In  fact,  little  more 
had  been  done  than  to  survey  the  coasts,  and  to 
mark  the  capes  and  harbours  of  this  quarter  of  the 
globe.  But  since  that  time,  by  the  exertions  of  a 
number  of  intelligent  and  persevering  travellers, 
our  knowledge  of  that  extensive  country  has  rapidly 
increased;  and  there  seems  to  be  a  fair  prospect  of 
our  curiosity  being,  at  no  great  distance  of  time, 
much  more  fiilly  gratified.  Early  in  the  century, 
the  travels  of  Dr.  Shaw  into  Barbary,  of  Pococke 
and  Norden  into  Egypt^  and  of  Kolben  to  the 


f  FoimiCB^s  namtiont  ire  not  alwiyi  to  be  relied  on.  His  celebrated 
acoMnt  of  the  B^bum  Upas  tree,  said  to  grow  in  the  Island  of  Java,  hat 
been  long  a  moniiment  of  hit  credulity,  or  of  his  disposition  to  exaggerate. 
It  tt  somewhat  surprising  that  Dr.  DAawiN  should  treat  this  account 
with  so  much  respect.  (See  the  notes  to  his  Boiamic  Garden.)  The  trntit 
ii^  if  we  may  credit  the  decUiration  of  the  most  creditable  modern  traveV- 
Ina,  no  such  tree  exists.  It  is  certain,  howcTer,  that  the  regeuble  poi- 
loos  of  some  Asiatic  islands  are  uncommonly  numerous  and  extremely 
wimlent.  In  the  island  of  CtUhes  they  are  so  frequent  and  deadly  tha^ 
it  has  been  called  the  IsU  •/  JPoutnt,  It  produces,  we  arc  told,  the 
dreadful  Matastar  poison,  a  gum  which  exudes  from  the  leaves  and  bark 
of  a  species  of  rhtu^  probably  the  HxkodemJrpn,  This  species,  together  with 
the  other  poisonous  trees  on  the  same  island,  is  called  by  the  natives  ip9  or 
wfau  Such,  indeed,  is  the  deleterious  activity  of  this  tree,^  that,  when 
deprived  of  all  poetic  exaggeration,  it  still  remains  unrivalled  in  its  powers 
of  destruction.  From  the  sober  narrative  of  Rumphius,  we  learn  that  no 
otiicr  vegetable  can  live  within  a  nearer  distance  than  a  stone's  throw;  that 
birds,  accidentally  lighting  on  its  brtncbes,  are  immediately  killed  by  the 
poiMmons  atmosphere  which  surrounds  it;  and  that,  in  order  to  procure 
the  juice  with  safety,  it  is  necessary  to  cover  the  whole  body  with  a  thick 
cotton  cloth.  If  a  person  approach  it  hare-headed,  it  causes  the  hair  to 
fall  off;  and  a  drop  of  the  fresh  juice,  applied  on  the  ikin,  if  it  do  not 
produce  immediate  death,  will  cause  an  ulcer  very  difficult  to  be  curcd.'^r 

^C  Pl3fKi:|lTQM*S  Cco^rtf^ijfi  Vol.  i.  p.  jlj. 
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Cape  of  Good-Hope  and  the  parts  adjacent,  fur- 
nished the  civilised  world  with  much  valuable  in- 
formation concerning  those  countries.     At  later 
J)eriods  Egypt  has  been  explored  upon  a  more  satis- 
actory  and  philosophical  plan,  by  Niebtihr,  a 
commissioner  of  the  King  of  Denmark  for  this  pur- 
pose; and  bySAVARY,  Volney,  and  Sonnini,  dis- 
tinguished travellers  of  France.    To  which  may  be 
added  the  interesting  communications  respecting 
the  geography  and  natural  history  of  that  country, 
by  the  learned  men  lately  sent  thither,  in  connec- 
tion with  the  far-famed  and  extraordinary  expedi- 
tion by  the  French  government. 
,    The  interior  of-  Southern  Africa  has,  within  a 
few  years  past,  been  explored  and  made  known  to 
us  by  De  la  Caiixe,  Thunberg,  Sparman,  Vaijl- 
j.anV  Patterson,  and  Barrow;  while  the  Nor^ 
them  parts  have  been  visited  and  examined  by 
Poiret,  Lempriere,  Chenier,  Hoest,  Agrell, 
and  others;  from  whose  travels  a  great  mass  of 
new  and  curious  facts  may  be  derived,  respecting 
the  natural,  civil,  and  moral  condition  or  those 
barbarous  countries. 

Prior  to  the  year  1768  little  had  been  heard  or 
known  of  the  great  kingdom  of  Abyssinia^  from 
the  time  of  the  Jesuit  Lobo,  until  that  period.  It 
was  in  the  above  mentioned  year  that  Mr.  Bruce, 
a  Scottish  gentleman,  well,  known  in  the  annals  of 
modern  travel,  undertook  to  explore  that  exten- 
sive territory,  with  a  particular  view  to  ascertain 
the  source  or  the  Nile.  The  dangers  which  he  en- 
countered in  this  enterprise,  the  difficulties  which 
he  overcame,  and  the  views  which  he  exhibits  of 
the    countries  which  he  visited,   present  a   very 

q  Both  SfARMAN  and  Vaillakt,  etpeciaOy  the  latter,  have  beea 
charged  with  being  deficient  in  that  fint  of  aU  rcqnititct  in  a  travelkr, 
JSJelHy,    But  allowing  for  a  mixture  of  fiaion  in  their  stateoicntit  tlicj 
have  ccrtunly  giTcn  ni  moch  curioui  and  Taloable  infonnatioB. 
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flmustng  and  instructive  spectacle  to  the  inquiring 
mind,  notwithstanding  the  occasional  errors  into 
which  he  falls,  and  tne  inordinate  vanity  which 
appears  in  every  page  of  his  narration.  It  has 
been  said,  that  to  this  ardent  and  intrepid  man  we 
are  indebted  for  more  important  and  more  accurate 
information  concerning  the  interior  of  Africa,  and 
especially  concerning  the  nations  established  near 
the  Nile^  from  its  source  to  its  mouths,  than  all 
Eun^e  could  before  have  supplied.  After  Bruce, 
the  next  traveller  of  note,  who  undertook  to  ex- 
plore the  same  country,  and  the  parts  adjacent, 
was  Mr.  Browne,  who  went  through  Abyssinia 
and  Egypt;  visited  several  Iare;e  districts  into 
which  Europeans  had  never  before  penetrated; 
and,  by  the  account  given  to  the  public  of  his 
travels,  has  considerably  enlarged  the  sum  of  our 
geographical  knowledge. 

In  1788  a  number  of  the  nobility,  and  other 
gentlemen  of  liberal  curiosity,  in  Great-Britain, 
formed  an  association,  the  express  object  of  which 
was  to  explore  the  interior  of  Africa.  This  ob- 
ject they  have  pursued  with  a  laudable  zeal,  and 
with  a  very  honourable  and  gratifying  success/ 
The  successive  travels  of  Houghton,  Lucas,  Led* 
YARD,'  and  Park,  under  their  direction,  have 

r  See  Uie  frteeAip  tfihe  AfrUtm  jitMckakm, 

s  Mr.  John  Lidtakd  was  an  American,  born  in  t&e  State  of  Connec* 
tirat.  ne  entered  Dartmouth  College,  in  Mew*Hamp«hire,  at  tlie  usual 
^fe,  with  a  fKW  to  the  study  of  Dlvinirfs  but,  being  obliged  to  leave  thae 
mstitutioo,  on  account  of  the  narrowness  of  his  circumstances,  before  hit 
cdncatioo  waa  completed,  be  resolved  to  indulge  his  taste  for  activity  and 
CDtcrprise.  Accordingly,  he  engaged  as  a  coounon  sailor  on  board  a  sUp 
bound  from  New-York  to  London.  On  his  arrival  there  he  entered'aa 
corporal  of  marines  with  the  celebrated  Capt.  Cook,  then  about  to  sail  oa 
.his  third  voy^^  of  discovery.  Yoump  Lkdvakd  was  a  fevoarite  with  that 
Skstriow  navigator,  and  was  one  of  the  witnesses  of  his  tragical  end.  After 
Ass  he  travelled  many  thousand  milei  through  the  northern  parts  of  Europe 
and  Asia,  intending  to  pass  from  the  htter  to  the  American  continent,  and 
Oateise  the  interiw  of  his  native  country.  But  heme  arrested  in  the  par- 
suit  of  this  plan  by  order  of  the  Empress  of  Russia,  he  at  length  returned 
to  Englaadf  whcre»  in  X7SS9  he  engaged  lO  the  service  of  the  AfricaA  Asso* 
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been  productive  of  much  new  and  curious  inform 
mation  concerning  the  countries  which  they  visited^ 
The  last  of  these  gentlemen^  in  particular^  has  re- 
cently brought  to  our  knowledge  a  more  interest-^ 
ing  and  important  number  of  facts  concerning  the 
moral)  political,  and  physical  condition  of  Western 
Africa^  than  had  been  done  by  any  preceding  tra- 
veller/ Nor  is  it  a  circumstance  of  small  moment, 
in  estimating  the  value  of  Mr,  Park's  travels, 
that  they  have  called  forth,  from  Major  Renneu,  a 
most  learned  and  instructive  body  of  remarks^  and 
other  materials  for  throwinglight  on  the  geography 
of  that  extensive  country.  The  succession  ot  maps, 
delineating  important  portions  of  Africa,  pub- 
lished by  this  last  named  gentleman,  betweea 
1790  and  1800,  forms  a  curious  series  of  documents 
respecting  our  progressive  knowledge  of  that 
quarter  of  the  globe.  The  publications  of  Loy- 
ART  and  Degrandpre  also  contain  some  valuable 
information  concerning  Western  JfricUy  particu-> 
larly  the  large  territory  included  under  the  names 
of  Congo  and  Loango. 

In  1791  a  society  was  formed  in  Greitt^Britain, 
by  a  number  of  benevolent  persons,  under  the  name 
of  the  Sierra  Leona  Company.  The  principal  de* 
sign  of  this  society  was  to  obtain  a  settlement,  oa 
that  part  of  the  coast  of  Africa  called  by  the  name, 
which  they  assumed,  for  a  large  body  of  destitute 
Africans,  or  descendants  of  Africans,  then  in  the 
British  dominions;  and,  through  the  medium  of 
this  colonial  establishment,  to  do  something  to- 
ward the  introduction  of  knowledge  and  civiliza- 

ciatloD,  for  the  pvpoK  of  dploring  the  interior  of  that  conntrf.  la  Bttr* 
foance  of  thU  agreement,  he  reached  Cairoi  in  Egypt,  in  the  mootn  of 
August  of  the  aame  year.  He  had,  however,  proceeded  hoi  little  way  oq 
his  travels,  when  death  unexpeaedly  teroiinatea  his  career. 

t  The  narrative  of  Paik's  journey  is  said  to  have  been  writtsn  by  the 
late  BavAN  EowAans.  See  HUtpry  •/  $bi  K^tt^MUsf  vol  iii.  Adver* 
tiftcmcDt  by  Sir  WiIiLiam  YoirNa. 
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tion  into  those  benighted  regions.  Although  in- 
stituted with  a  different  view,  the  exertions  of  this 
society  have  subserved  the  cause  of  geographical 
discovery.  The  messengers  and  agents  of  the  as- 
sociation have  added  not  a  little  to  our  knowledge 
of  Africa.  Among  these,  Messrs.  Watt  and 
WiNTKRBOTHAM  dcscrvc  to  be  honourably  mention- 
ed. Their  enterprising  journey  into  the  interior  of 
the  country,  and  especially  the  information  which 
they  furnished  respecting  the  Foulah  nation,  en- 
titles them  to  the  thanks  of  every  lover  of  huma- 
nity and  of  science. 

New  light,  of  a  curious  and  interesting  kind,  haa 
also  been  thrown,  during  the  period  under  review, 
on  the  geogrJ^phy  and  condition  of  some  of  the 
African  Islands.  For  much  of  this  information  we 
are  indebted  to  Flacourt,  Adanson,  Rochon, 
Marion,  Cook,  Grant,  and  BerNardin  de  St. 
Pierre.  Several  of  these  gentlemen  observed  with 
^  philosophic  eye,  and  communicated  their  know- 
ledge with  a  scientific  precision,  which  it  may  be 
asserted  are  found  with  peculiar  frequency  among 
modern  travellers. 

A  large  portion  of  Europe  was  so  well  known, 
antecedently  to  the  commencement  of  the  period 
which  we  are  considering,  that  geographical  rf/V- 
toveries  could  scarcely  have  arty  place  with  respect 
to  it.  But  from  this  general  remark  must  be 
excepted  the  Empire  of  Russia^  and  Turkey  in 
Europe.  Concerning  these  important  portions  of 
the  globe,  the  last  age  has  brought  to  light  much 
valuable  information  beyond  what  the  most  learned 
of  the  preceding  century  possessed . 

When  Peter  the  Great  mounted  the  throne,  the 
Russian  Empire  was,  properly  speaking,  ranked 
among  the  incognita  of  the  earth.  That  celebrated 
monarch  early  engaged  in  projects  for  exploring 
the  interior  or  his  vast  dominions,  and  developing 
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the  resources,  the  capacities,  and  the  wants  of  hi^ 
people.  Much  was  done,  during  his  reign,  toward 
the  accomplishment  of  this  object ;  but  he  left  still 
more  to  be  performed  by  his  successors.  His  de- 
sign was  prosecuted  with  great  zeal  and  success^ 
by  Catharine  IL  who,  in  1768,  sent  a  number  of 
learned  men  to  different  parts  of  her  extensive  em- 
pire, to  ascertain  its  physical,  moral,  and  political 
condition*  They  were  ordered  to  pursue  their  in- 
quiry upon  the  different  sorts  of  earths  and  waters ; 
upon  the  best  methods  of  cultivating  the  barren  and 
desert  spots ;  upon  the  local  disorders  incident  to 
man  and  animals,  and  the  most  efficacious  means 
of  relieving  them  j  upon  the  breeding  of  cattle,  and 
particularly  of  sheep ;  on  the  rearing  of  bees  and 
silk  worms;  on  the  different  places  and  objects  of 
Ashing  and  hunting;  on  mmerals;  on  arts  and 
trades;  and  on  forming  a  Flora  Russica,  or  col- 
lection of  indigenous  plants.  They  were  particu- 
larly instructed  to  rectify  the  longitude  and  latitude 
of  the  principal  towns ;  to  make  astronomical,  geo- 
graphical, and  meteorological  observations;  to  trace 
the  courses  of  the  rivers ;  to  make  exact  maps  and 
charts;  to  be  very  distinct  and  accurate  in  remark- 
ing and  describing  the  manners  and  customs  of  the 
difrefent  people,  their  dress,  languages,  antiquities^ 
traditions,  history,  and  religion;  and,  in  a  word,  to 
gain  every  information  which  might  tend  to  illus- 
trate the  real  state  of  the  whole  empire.'' 

In  this  arduous  service,  Pallas,  Gmelin,  Le- 
PECHEN,  GuLDENST^DT,  and  othcrs,  were,  about 
the  same  time,  employed,  and  furnished  with  every 
accommodation,  in  the  power  of  their  royal  patron, 
which  could  facilitate  their  pursuit.  It  is  generally 
known  that  they  performed  the  task  committed  to 

9  CoxK*8  Travel*  uitp  Xutsia^  &C.  Tol.  it.  p.  350,  551,  &c.  For  the 
particuhr  account  ^f  the  different  routes,  &c«  of  theie  learned  traveUert, 
«e  TooKt'i  View  of  ibiiiiat  ItUndHttorx  JDutwrsf. 
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ibem  ^nth  ability  and  faithfiilness ;  and  that  they 
collected  and  communicated  rich  stores  of  know- 
ledge relating  to  the  districts  which  they  respec- 
tively visited.  Indeed,  their  researches  may  be  con- 
sidered as  the  basis  of  all  the  best  and  most  au-  * 
thentic  accounts  which  have  been  subsequently 
given  to  the  world  concerning  that  growing  em- 
pire. The  observations  made  by  Professor  Pallas, 
during  his  laborious  and  persevering  tours,  have 
been  regarded  as  peculiarly  instructive  and  valu- 
able. 

Since  the  travels  and  discoveries  of  the  Peters- 
burgh  academicians  above  named,  a  number  of 
other  travellers  have  adventured  in  the  same  ample 
field  of  observation  and  inquiry.  There  is  not 
room  in  this  place  to  recount  their  names  or 
achievements.  The  travels  of  Mr.  Coxe,  the  wcU 
known  British  tourist,  in  that  country,  furnish  the 
reader  with  much  instruction  and  entertainment. 
But  probably  the  most  complete  and  satisfactory 
accounts  of  Russia  now  extant,  are  to  be  found 
in  the  Fhysicaly  Moral,  Civil,  a7id  Political  History 
of  Russia  y  ancient  and  modern^  by  M.  Le  Clerc;  in 
At  Description  of  all  the  Nations  in  the  Russian  Em-^ 
pire,  by  M.  George;  and,  lastly,  in  the  Vietv  of 
the  Russian  Empire y  by  Mr.  Tooke. 

Concerning  Turkey  in  Europe,  the  progress  of 
our  knowledge  has  been  slower  and  less  mtcresting. 
It  still  remains,  in  a  great  measure,  among  the  un- 
known parts  of  the  earth.  But  there  is  little  ground 
to  regret  our  ignorance  of  it,  since  there  seems 
abundant  reason  to  conclude,  that  it  presents  but 
few  grand  or  pleasing  objects  to  the  inquiring 
mind.  Fixed  as  it  were,  in  a  state  of  intellectual 
and  moral  congelation,  its  inhabitants  offer  nothing 
to  interest,  or  to  instruct,  save  an  example  of  evils 
to  be  abhorred  and  avoided.  Such,  however,  a^ 
they  and  their  country  are,  we  have  derived  some 
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valuable  information  concerning  them  from  various 
sources.  Among  these,  perhaps,  the  most  respec- 
table are  the  accounts  of  Peyssonelle,  Sestini, 
Guys,  and  Toderini;  the  travels  of  Baron  De 
,  ToTT,  Demo,  StephenopolTjBoscovich, and ScRO- 
FANi;  to  which  maybe  added,  as  in  a  certain  view 
worthy  of  attention,  those  of  Lady  Montague, 
Lady  Craven,  and  Mr.  Dallaway.  But  pro- 
bably the  most  full  and  satisfactory  account  of  this 
portion  of  the  globe,  to  be  found  in  any  one  work, 
is  comprised  in  the  Survey  of  Turkey ^  by  Mr, 
Etoji.  From  these  sources  a  tolerable  idea  may 
be  formed,  not  only  of  the  geography,  strictly  speak- 
ing, but  also  of  the  manners,  arts,  literature,  and 
general  condition  of  that  degraded  country. 

Besides  the  travellers   above  mentioned,  who 
have  explored  the  interior  of  countries  before  little 
known,  the  last  century  is  remarkable  for  having 
produced  an  unprecedented  number  of  that  species 
of  works  denominated  Travels ^  Tours y  ^nd  Joumies 
into  parts  of  the  world  before  generally  known,  and 
frequently  visited.     To  attempt  an  enumeration  of 
these  would  far  exceed  the  limits  of  the  present 
sketch;  and  to  select  a  small  portion  out  of  the 
immense  number,  would   almost  necessarily  in- 
volve some  injustice  to  the  rest.     Though  these 
travellers  have  added  little  to  th*;  stock  ot  geogra- 
phical knowledge,  properly  so  called,  they  have 
thrown  much  light  on  the  manners  and  customs 
of  various  nations;  they  have  made  the  literati  of 
different  countries  better  acquainted  with  each 
other,  and  many  of  them  abound  with  pictures  of 
human  nature  at  once  lively,  just,  new,  and  highly 
interesting.      Perhaps,  indeed,  this  characteristic 
of  modern  travels  deserves  to  be  mentioned  as,  in 
some  degree,  peculiar  to  the  last  age.     That  there 
is  a  philosophic  cast,  an  attention  to  the  different 
shades  of  human   character,   and   an   aspect  of 
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scientific  inquiry  more  prevalent  in  some  late 
productions  of  this  class,  than  can  be  found  in  most 
of  their  predecessors,  has  probably  been  often  re- 
marked by  the  most  superficial  readers. 

At  the  beginning  of  the  eighteenth  centur)%  by 
far  the  greater  part  of  the  American  Continent y  and 
even  of  what  is  now  called  the  United  States,  was 
unknown  territory.  Since  that  time  a  considerable 
portion  of  it  has  been  explored,  and  much  curious 
information  respecting  it  furnished  by  numerous 
travellers. 

Different  portions  of  the  southern  and  south- 
western parts  of  North-America  have  been  visited 
and  explored,  during  the  period  under  review,  by 
Lawson,"  Bossu,**  Brickell,  Adair,'  Bartram,^ 
D'AuTEROCHE,  and  Clavigero,*  whose  publica- 
tions abound  with  instructive  and  interesting  nar- 
ratives concerning  the  territorial  limits,  the  in- 
habitants, and  the  natural  history  of  the  districts 
which  they  traversed.  Much  information  con- 
cerning the  geography  of  the  western  parts  of 
North- America  has  been  given  by  Boon,  Carver,'' 
HcTCHiNS,  and  others;  and  the  northern  and  north- 
western, by  Charlevoix,  Curry,  Long,*  Pond, 
Cartwright,  Hearne,'  Henry,  Turner,  and 
Mackenzie.  The  last  named  traveller  has  the 
honour  of  being  the  first  white  man  who  ever 
reached  the  Pacific  Ocean  by  an  over-land  progress 
from  the  east.'' 

»  A  Kiw  Vojagt  U  Cantima^  ttmtaiaMmg  tie  exact  deurt^Semf  and  2</atMrat 
Bitt9ry  of  that  cottrntry,  4tO.  1709. 

«9  Travels  im  Lwiiiana.     Transbtcd  by  Fo&iTlt.     %  Tob.  8yo.  17 71* 

*  Ateaamt  ef  the  American  ladiatu* 

y  Traveh  tbrougb  Nertb  amd  Soutb^Car^ima^  Georgia^  l^c, 

s  Hiitery  ef  Mexke,     %  vob.  4tO. 

a  Traveie, 

b  Travels  ef  am  Indian  Interpreter,     4tO. 

c  Jemrney  from  JPrinte  •/  tVaIee*t  Fert^  in  Hudson  s  Bay^  to  the  Norttem 
Ocean,  4to.  I795. 

^Mr.  Mackcnzic,  now  Sir  ALiXAVDit  Mackenzii,  afCeruined, 
beyond  all  ditpntCa  that  there  is  no  northern  comffiuniotion  between  the 
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Besides  the  travellers  who,  with  laudable  enter* 
prise,  have  done  much  toward  exploring  such 
parts  of  our  country  as  were,  a  few  years  ago, 
wholly  unknown,  we  are  indebted  to  many  other 
gentlemen  for  various  publications,  which  have 
served  greatly  to  improve  American  geography. 
The  Geographical  Essays  of  Lewis  Evans,  pub« 
lished  in  17&5,  together  with  the  maps  accompa- 
nying them,  formed  an  important  step  in  the  pro- 
gress of  our  knowledge  of  that  part  of  America  of 
which  he  treated.     The  geography  of  Virginia  has 
been  well  illustrated  by  Mr.  Jefferson;  of  Ken^ 
iuckjfy  by  Mr.  Imlay;  oi  New-Hampshire j  by  Dr. 
Belknap;  of  Vermont y  by  Dr.  Williams;  and 
of  the  District  of  Maine,  by  Mr.  Sullivan.    But 
the  most  full  and  satisfectory  work  on  American 
geography,  hitherto  given  to  the  public,  is  that  by 
the  Kev.  Dr.  Morse,  whose  talents,  zeal,  and  in- 
dustry, in  collecting  and  digesting  a  large  amount 
of  information  on  this  subject,  are  well  known, 
both  in  Europe  and  America,  and  have  been  very 
honourably  rewarded  by  public  patronage. 

The  ^geography  of  South-America,  though  far 
from  being  so  fully  and  accurately  understood  as 
could  be  wished,  has  yet  been  much  investigated 
and  made  known  during  the  last  age.  At  an  early 
period  of  the  century  Don  Ulloa,  who  was  be- 
fore mentioned,  visited  and  spent  much  time  in 
Perm,  Chili,  the  kingdom  of  New-Granada,  and 
several  of  the  provinces  bordering  on  the  Mexican 
Gulph.  At  the  same  period,  and  in  the  same  part 
of  the  New  World,  Messrs.  Cokdamine,  Godin, 
and  Bouguer,  travelled  for  several  years,  and  com- 
municated to  the  public  a  great  variety,  and  a 
very  valuable  amount  of  information  respecting 

Atlantic  and  Pacific  Oceans,  except  at  to  high  a  latitude  at  to  be  randered 
wholly  impracticable  by  perpetual  ice.  ThiA  long  coQtcatcd  question  will 
probably  M  coosidcrcd  hcncaorth  m  fettled. 
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the  interior  of  those  extensive  countries.  The 
travels  also  of  Cattaneo,  Helms^  and  Dobriz-' 
HOFFER,  in  Peru  and  Paraguay;  of  Bancroft 
and  Stedman,  in  Guiana s  ojArmateur,  in  Cay- 
erme;  and  of  Falkner,  in  Patagonia^  have  con- 
tributed greatly  to  enlarge  the  sphere  of  our  know« 
ledge  respecting  the  southern  division  of  this  west- 
ern continent.  Don  Malespina,  before  men- 
tioned, made  an  excellent  survey  of  the  coast,  from 
JRio  de  Plata  to  Panama.     But  the  best  geogra-* 

Shical  view  ever  published  of  a  large  portion  of 
outh-Aoserica  is  exhibited  in  the  Mapa  Geogra^ 
phica  del  America  Meridional^  published  in  1773, 
by  Don  Juan  de  la  Cruz>  Geographer  to  the 
King  of  Spain.' 

Besides  all  the  discoveries  and  improvements 
stated  in  the  foregoing  pages,  and  to  which  the  en« 
terprise  of  navigators  and  travellers  has  given 
birth,  the  last  age  is  distinguished,  above  all 
others,  by  the  production  of  large  and  excellent 
systematic  works  on  the  subject  of  geography. 
The  difference  in  fulness  and  accuracy,  between 
the  geographical  treatises  published  at  the  com« 
mencement  of  the  eighteenth  century,  and  those 
which  appeared  toward  the  close  of  it,  can  be 
adequately  conceived  by  none  but  those  who  have 
compared  them  together.  The  successive  works 
of  GoRDON>  Bowen,  Middleton,  Collyer,  Sal- 
mon, Guthrie,^  and  Payne,  held  an  important 
rank  at  the  dates  of  their  respective  publications. 
The  extensive  geographical  work  of  Mr,  Busch- 


kit  nap  was  repiiUiihed,  ia  Londoo,  with  impro^meoti,  by  Fasiv^ 

iai799- 

^  /  Tlus  work,  it  it  taid*  wa*  not  compiled  by  Gutbeib,  whote  name 

it  bean,  but  by  another  penoOt  who  had  the  permiition  to  ayail  himtelf 

of  the  popularity  of  that  jreotlemao't  thancter.  Hie  stratagem  aocMcded  % 

the  work,  with  all  ttt  defidencct  and  errort,  immediately  gained  general 

fatronago,  and  entirely  tupplantcd  Salmon'*  OoogimphKal  Onmmarp 

VhickM  hcfegf  tniog^  wuviml (avonr* 
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ING,  of  Germany,  may  be  considered  as,  on  fh<* 
whole,  the  most  laborious  and  complete  of  the 
age.  To  these  may  be  added  the  large  and  very 
respectable  work  of  Professor  Ebeling  on  the 
geography  of  America,*  and  that  of  Bruns  on 
Africa. 

The  elucidations  of  Ancient  Geography^  by 
several  modern  writers,  are  highly  interesting  and 
valuable,  and  deserve  to  be  regarded  among  the 
signal  improvements  of  the  eighteenth  century. 
The  service  rendered  to  science  in  this  way  by 
M.  D'Anville,.  is  too  well  known  to  require 
eulogium.  The»more  recent  works,  of  a  similar 
kind,  by  Gosjellln,  of  France,  and  by  Reknell, 
of  Great-Britain,  also  do  honour  to  their  authors^ 
and  to  the  age. 

In  few  respects  has  the  last  century  displayed 
greater  improvement  than  in  the  number,  accu- 
racy, and  elegance  of  its  Maps.  The  maps  of  M. 
Delisle  were  early  and  extensively  celebrated. 
Since  that  time  the  maps  of  Cassini,*  D'Anville, 
La  Rochette,  Robert,  Wells,  Sottzman,  Ren- 
NELL,  Arrowsmith,  and  many  others,  are  entitled 
to  honourable  distinction .  At  the  beginning  of  the 
period  under  review  there  was  scarcely  a  map  in  ex- 
istence of  any  part  of  the  American  continent,  that 
deserved  the  name.  Since  that  time  almost  every 
known  part,  and  especially  the  United  States,  have 
been  delineated  with  accuracy  and  neatness.'   The 

g  The  diligence  and  tuccesf  with  which  Professor  Ebi lino  has  labour* 
^  to  elucidate  the  Geography  and  History  of  the  American  States,  are 
worthy  of  the  highest  praise.  There  is  no  doubt  that  the  xnformatioo 
which  he  has  collected,  and  has  been  for  some  time  engaged  in  laying  be- 
fore his  countrymen,  on  this  subject,  though  in  some  respects  imperfect 
and  erroneous,  as  was  una'voidable,  is  'yet  by  far  the  most  accurate  and  fuD 
that  was  eyer  given  to  the  public  by  an  European. 

b  The  map  of  France,  by  Cassini,  was  begun  in  1744,  and  finished  ia 
X794,  in  one  hundred  and  eighty  three  sheets.  This  is  probably  the  krgesC 
map  ever  formed  by  human  industry. 

f  It  was  the  wisjfi  of  the  author  to  have  given  a  list  of  the  best  maps  of 
the  KYcral  American  States,  which  have  been  formed  in  the  course  of  the 
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Charts  which  have  been  fonned  in  mpdern  times 
are  also  distinguished  by  their  excellence,  above 
all  preceding  specimens.  Among  these  the  Nep^ 
tune  Orientak  of  M.  De  Mannivilette,  the 
charts  of  the  Atlantic^  by  BEi«titf ;  of  the  Pacific* 
by  Arrowsmiths  of  the  American  coast,  by  Du 
Bar  RES  and  Malespina;  of  the  Western  Isles,  by 
HuDDART  i  of  the  coasts  of  Spain,  by  Tofino  ;  the 
numerous  charts  of  detached  islands,  coasts,  har- 
bours, and  straits,  by  Dalrymple,  are  among  the 
most  respectable.  Besides  these  the  charts  by 
MouKT,  Davidson,  Murdock,  Laurie,  Gil- 
bert, Whittle,  Heather,  and  many  more,  de- 
serve honourable  notice. 

The  Gazetteers^  Atlasses,  and  other  helps  to  the 
acquisition  of  geographical  knowledge,  have  also 
become  very  numerous  during  the  last  age.  They 
were  not  only  less  common  in  former  periods,  but, 
in  fact>  little  known,  and  of  small  comparative 
value.  Their  introduction  into  popular  use  is  a 
peculiarity  of  the  eighteenth  century.  The  authors 
and  compilers  of  these  are  so  generally  known, 
that  it  is  unnecessary  to  enumerate  them.  Those 
of  Crittwell,  Scott,  and  the  Rev.  Dr.  Morse, 
are  among  the  latest  and  best  in  our  language. 

Unprecedented  pains  have  been  taken,  during 
the  period  under  consideration,  to  collect  into 
regular  series  of  volumes  those  accounts  of  voyages 
and  travels  which  might  serve  to  give  a  con- 
nected view  of  the  condition  of  the  globe,  and  of 
the  activity  and  adventures  of  distixiguished  men 


perM  vodtt  review;  but  the  wxot  •f  correct  infioniiaciaii  deterred  him 
iirom  the  attempt.  A  good  map  of  the  Sute  of  New- York  has  becii 
Umg  a  deii4gratmm.  This  deftciency  k  likely  to  1>e  soon  tappUcd  by  Si  m  ko m 
Dk  Witt,  £»q.  Sarveyor-Geoeral  of  New^York,  who  has  a  Urge  and 
spleadid  map  of  the  Sute  In  considerable  forwardness.  From  the  wcil 
known  ^kill  and  accuracy  of  this  gentleman,  little  doubt  can  be  entertained 
bat  that  his  work  will  meet  the  wishes,  aad  abundantly  deserve  the  patron- 
age of  the  public. 
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in  exploring  distant  countries.  The  collection^ 
of  this  nature  formed  by  Harris,  Campbell, 
Churchill,  Salmon,  Guthrie,  HawkswoAth, 
Dalrympi-e,  and  Mayor,  of  Great -Britain ;  by 
Des  Brosses,  of  France;  by  Estala,  of  Spain;  and 
many  others,  hold  an  important  rank  among  the 
instructive  and  amusing  productions  of  the  age. 


•  The  discoveries  and  improvements  above  stated, 
besides  correcting  and  enlarging  our  geographical 
knowledge,  have  also  led  to  many  and  important 
additions  to  the  stock*  of  general  science.  There  is 
scarcely  any  part  of  natural  philosophy,  or  natural 
history,  which  has  not  received  considerable  im- 
provement from  this  source.  New  light  has  been 
thereby  shed  on  the  doctrines  of  the  tides ^  and  the 
ioindss  the  nature  and  laws  of  magnetic  variations 
have  been  better  understood  j  the  sciences  of  zoo^ 
f^gVf  botany,  and  mineralogy  have  been  greatly  ex- 
tended and  advanced ;  immense  collections  of  na- 
ftiral  curiosfities  have  been  mftde  from  every  known 
region  of  the  earth ;  and,  what  is  by  tio  means  of 
least  importance,  opportunities  have  been  afforded 
of  studying  human  nature  in  a  great  variety  of  forms-, 
of  making  rich  collections  from  the  vocabularies  of 
different  languages,  of  comparing  habits  and  cus-- 
tomSy  of  investigating  the  records  and  traditions  of 
nations  scarcely  at  all  known  before;  and  thus  of 
acquiring  rich  materials  towards  completing  the 
natural  and  civil  history  of  man. 

Strange  as  it  may  appear,  our  knowledge  of 
Antiquities,  principally  by  means  of  geograjmical 
discoveries,  and  the  inquiries  naturally  flowing 
from  them,  has  become  incomparably  greater  than 
was  ever  before  possessed  by  man.  "  When  the 
**  Egyptians,"^  says  a  modem  eloquent  writer, 
"  called  the  Greeks  childreti  in  AntiquitieSy  we  may 
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*'  well  call  them  children ;  and  so  we  may  call  all 
'*  those  nations  which  were  able  to  trace  the  pro- 
"  gress  of  society  only  within  their  own  limits. 
But  now  the  great  map  of  mankind  is  unrolled 
at  once,  and  there  is  no  state  or  gradation  of 
barbarism,  and  bo  mode  of  refinement,  which 
*'  we  have  not  at  the  same  moment  under  our 
"  view:  the  very  different  civility  of  Europe  and 
"  of  China;  the  barbarism  of  Persia 9nd  Abyssinia; 
the  erratic  manners  of  Tartary  and  of  Arabia ; 
the  savage  state  of  North-America,  and  of  New* 
Zealand^  are  all  spread  before  us;  wehaveem-f 
ployed  philosophy  to  judge  on  manners,  and 
^*  from  manners  we  have  drawn  new  resources  for 
**  philosophy.""' 

Geographical  discoveries  have  led  to  an  unprcr 
cedented  aegree  oi intercoui'se  ammig  men.  Though 
this  remark  is  connected  with  the  subject  of  the 
last  paragraph,  it  deserves  separate  consideration. 
Toward  the  close  of  the  seventeenth  century,  the 
intercourse  between  distant  nations  of  the  earth 
was  greater  than  it  had  been  at  any  former  period, 
and  was  considered  highly  honourable  to  human 
enterprise:  but  since  that  period  it  has  been  in- 
creased to  a  wonderful  degree;  insomuch  that  at 
the  present  time,  the  inhabitants  of  the  remotest 
countries  have  seen  and  know  more  of  each  other, 
than  those,  in  many  cases,  who  resided  comparar 
lively  in  the  same  neighbourhood  an  hundred  years 
ago. 

Great  advantages  to  Commerce  have  also  arisen 
from  the  geographical  discoveries  above  recited. 
The  extension  or  the  fur-trade  to  the  north-west 
coast  of  America,  is  one  important  and  beneficial 
event  of  this  nature.  This  article  of  commerce 
was  rapidly  becoming  more  scarce  in  those  parts 

/  See  BuRKi*t  Letfer  to  RoBBRTsoM,  ia  Profeiior  Stcwart's  Affomf$ 
•Jthi  Lift  Md  ffrltfiig*  of  thai 
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of  the  worid  from  which  traders  had  before  ob- 
tained it:  it  was,  therefore,  a  most  seasonable  and 
interesting  discovery  to  make  them  acquainted  with 
a  coast  on  which  they  might  be  supplied  with  the 
greatest  abundance,  and  which  is  likely  to  furnish 
an  inexhaustible  store  for  ages  to  come.  To  this 
signal  commercial  advantage  might  be  added  many 
others,  were  it  expedient  to  enlarge  on  the  subject. 
It  would  be  improper,  however,  to  omit  taking  no- 
tice, that  the  numerous  groups  of  Islands,  lately 
discovered  in-fhe  Pacific  Ocean,  have  risen  to  un- 
expected ifrtportance,  and  promise  to  be  of  still 
greater  utility.  These  Islands  afford  very  convenient 
victualling  and  watering  places  for  ships;  and  if 
the  civilized  nations  who  visit  them  were  as  in- 
dustrious and  successful  in  introducing  among 
them  the  blessings  of  literary,  moral  and  religious 
knowledge,  and  the  arts  of  cultivated  life,  as  in 
initiating  them  into  the  vices  which  corrupt  and  de- 
grade, we  might  expect  soon  to  see  them  become 
the  happy  seats  of  literature,  science,  arts,  and 
pure  Christianity,  and,  in  time,  reflecting  rich  bles- 
sings on  their  benefactors. 

The  enlargement  of  geographical  knowledge 
during  the  late  century,  has  led  to  an  increase  of 
the  comforts  and  elegancies  of  life,  in  almost  every 
part  of  the  civilized  world.  By  this  means  the 
productions  of  every  climate  have  become  known 
and  enjoyed  in  every  other;  the  inventions  and  im- 
provements of  one  country  have  been  communi- 
cated to  the  most  distant  regions;  and  the  comforts 
of  living,  and  the  refinement  of  luxury,  have  gained 
a  degree  of  prevalence  among  mankind  greatly  be- 
yond all  former  precedent.  Never,  assuredly,  in 
any  former  age,  were  so  many  of  the  natural  pro- 
ductions, and  the  manufactures  of  different  coun- 
tries enjoyed  by  so  large  a  portion  of  the  human 
race  as  at  the  close  of  the  eighteenth  century. 
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Finally,  the  geographical  discoveries  of  the  last 
age  have  contributed  to  illustrate  and  confirm  Re^ 
velatim.  The  discoveries  of  Behriko  and  Cook 
were  before-mentioned  as  throwmg  light  on  the 
population  of  the  New  World,  and  thus  tending 
to  support  the  sacred  history.  But,  besides  these, 
the  knowledge  gained  by  modem  voyagers  and  tra- 
velleis,  of  iSie  'manners,  customs,  and  traditions  of 
different  nations,  especially  of  those  on  the  Eastern 
Continent,  has  served  to  illustrate  tlie  meaning,  and 
unfold  the  beautv  of  many  passages  of  scripture, 
before  obscure,  it  not  unintelligible;  and  has  fur- 
nished abundant  and  striking  evidence  in  support 
of  the  Mosaic  account  of  the  common  origin,  the 
character,  the  dispersion^  and  the  subsequent  his- 
tory of  mankind.* 


CHAPTER  VI. 


MATHEMATICS. 


The  seventeenth  century  was  the  "  golden  age" 
of  mathematical  science.  Never,  since  the  revival 
of  learning,  has  thia  branch  of  knowledge  been 
cultivated  with  such  brilliant  success  as  during 
that  period.  The  grand  inventions  of  Logarithms^ 
by  Napier,  and  or  i^^?mofw, by  Newton,  together 
ivlth  the  numerous  discoveries  and  improvements 
of  Des  Cartes,  Briggs,  Kepler,  Gregory,  Leib- 
i^iTZ,  and  many  others,  must  ever  render  the  age 
of  those  great  men  a  distinguished  aira  in  the  an- 
nals of  mathematics.  It  is  even  possible  that  the 
^and  discoveries  of  these  philosophers,  and  the 

i  It  is  intended  to  iUnitrate  this  point  more  fully  io  a  subie^ac&t  part  of 
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unusual  Idstre  of  their  characters^  may  have  con-^ 
tributed,  by  an  influence  far  from  being  unnatural, 
to  repress  the  ambition  and  discourage  the  exer- 
tions of  some  who  came  after  them.  But,  al- 
though the  eighteenth  century  can  boast  of  no 
^liscoveries  so  splendid,  nor  of  any  advances  so  ho- 
nourable, as  belong  to  the  preceding,  yet  it  pro- 
duced both,  in  a  sufficient  degree  to  secure  a  re- 
putable place  in  the  history  of  this  sublime  science. 
Though  the  Fluxionary  Analysis  had  been  in- 
vented by  Newton  thirty  years  before,  yet  that 
great  mathematician  first  published  his  new  doc- 
trine on.  this  subject  in  1704.  The  controversy  in 
whicb  he  became  involved  with  Leibnitz,  in 
consequence  of  this  publication,  is  well  known  to 
have  been  one  of  the  most  curious  and  interesting 
pf  the  age.'  It  seems  to  have  been  long  and  ge- 
nerally agreed,  that  the_  credit  of  this  celebrated 
invention  is  due  to  the  illustrious  British  philoso- 
pher, and,  of  course,  that  the  plaim  of  his  Geripan 
rival  was  unfounded." 


/  Soon  after  Nzwton  published  his  doctrine  of  FhxiMu,  his  book 
reviewed  in  the  Acta  Erydhorum  of  Leipsic.  In  the  course  of  this  reriew, 
an  intimation  was  given  that  he  had  borrowed  from  Lkibnitz,  and  that 
the  honour  of  the  invention  properly  belonged  to  the  latter.  Dr.  Kkill, 
Professor  of  Astronomy  in  the  University  of  Ozford,  undettook  the  de- 
fence of  his  countryman.  After  a  number  of  controversial  papers  bad 
been  exchanged  on  the  snbjectf  Lixbnitz  complained  to  the  Royal  Society 
of  injustffe  on  the  part  of  N  i wto  n  and  his  friends.  The  Society  appointed 
a  comimtcee  of  its  members  to  investigate  the  questions  in  dispute,  who^ 
after  examining  all  the  letters  and  other  papers  relating  to  it,  decided  in 
favovr  of  Newton  and  Kiill.  These  papers  were  published  in  171^ 
nnder  the  title  of  Cwmmereium  Ephiolittim,  8vo. 

m  In  the  eloquent  and  comprehensive  Emitgium  upon  Dr.  David  Rit- 
TBNHOOSE,  the  late  President  of  the  American  Philosophical  Society,  pro- 
nounced by  Dr.  Rusb,  at  the  request  of  the  Society,  there  is  the  follow- 
ing passage :  **  It  was  during  the  residence  of  our  ingenious  philosopher 
with  hn  »tber  in  the  country,  that  he  became  acquainted  with  the  science  of 
FluxiMSf  of  which  sublime  invention  he  believed  himself  for  a  while  to  be 
the  author;  nor  did  he  know,  for  some  years  afterwards,  that  a  contest  had 
been  carried  on  between  Sir  Isaac  Newton  and  Leibnitz,  for  the  honour 
of  that  great  and  useful  discovery.  What  a  mind  was  here !  without  literary 
friends  or  society,  and  but  two  or  three  books,  he  became,  before  he  had 
reached  his  four*and-twenticth  year,  the  rival  of  the  two  greatcat 
auticiani  ia  Europe.*' 
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Within  the  period  under  coit^ideration  several 
new  and  valuable  branches  of  mathematics,  now 
in  use,  have  been  either  wholly  discovered,  or 
placed  on  a  footing,  in  a  great  measure,  if  not 
entirely,  new.  It  will  be  proper  briefly  to  men- 
tion some  of  the  more  important  of  these. 

In  1717  Dr.  Brooke  Taylor  invented  a  new 
branch  of  analysis,  which  he  called  the  Method  of 
Increments^  in  which  a  calculus  is  founded  on  the 
properties  of  the  successive  values  of  variable 
Quantities,  and  their  differences  or  increments. 
This  method  is  nearly  allied  to  Newton's  doctrine 
of  Fluxions y  and  arises  out  of  it;  insomuch,  that 
many  of  the  rules  formed  for  one  serve  also,  with 
little  variation,  for  the  other.  By  means  of  the 
Method  o(  Increments  many  curious  and  useful 
problenis  are  easily  solved,  which  scarcely  admit  of 
SI  solution  in  any  other  way.  It  is,  particularly, 
of  great  use  in  finding  any  term  of  a  series  proposed, 
and  also  in  finding  tne  sums  of  a  series  ^iven.  In 
1763  an  ingenious  and  instructive  treatise  on  this 
new  method  was  published  by  Mr.  Emerson,  who 
threw  further  light  uport  it.  The  Differential 
Method  of  Mr.  Stirling,  which  he  applied  to  the 
summation  and  interpolation  of  series,  is  of  the 
same  nature  with  the  Method  of  Increments,  but 
not  so  general  and  extensive. 

In  1724  M.  Lagny,  of  France,  discovered  a 
new  mode  of  measuring  angles,  which  he  deno- 
minated Goniometry.  By  means  of  this  method 
he  was  enabled  to  ascertain  the  measure  of  angles, 
without  the  use  of  either  scales  or  tables,  and  with 
great  exactness;  a  method  which  exceedingly  ab- 
breviated, or  rendered  wholly  unnecessary,  many 
tedious  calculations. 

In  1746  the  Rev.  Dr.  Stewart,  of  Scotland, 
published  new  and  elegant  Theorems,  of  great 
value  to  tlie  mathematician,  by  which  he  extended 


S60  .  Mathematics. 

the  application  oi  ^^eometry  to  many  problems3  to 
the  solution  of  wiich  the  Algebraic  Calculus  had 
been  alone  supposed  adequate. 

About  the  year  1758  the  invention  of  a  new 
branch  of  the  analytic  art,  under  the  name  of  the 
Residual  Analysis^  wsis  published  by  Mr.  Landen, 
of  Great-Britain.    By  means  of  this  new  operation 
he  enabled  the  mathematician  to  solve  a  variety  of 
problems,  to  which-  the  method  of  fluxions  had 
usually  been  applied^  in  a  way  entirely  original, 
and  by  a  process  more  simple,  natural,  and  elegant, 
than  formerly.     He  applied  this  method  to  draw- 
ing tangents,  and  finding  the  properties  of  curve 
lines,  and  to  the  solution  of  many  curious  and  dif- 
ficult problems,  both  in  mechanics  and  physics. 

The  invention  of  the  Antecedental  Calculus^  a 
new  method  of  geometrical  reasoning,  first  pub- 
lished in  1793,  by  James  Glenie,  Esq.  of  North- 
Britain,  also  deserves  some  notice.  This  is  a  branch 
of  general  geometrical  proportion,  or  universal 
comparison,  derived  from  an  examination  of  the 
antecedents  of  ratios,  having  consequents,  and  a 
standard  of  comparison  given,  in  the  various  de- 
grees of  augmentation  and  diminution  which 
thev  undergo  by  composition  and  decomposition , 
This  method  proceeds  without  any  consideration 
of  motion  or  of  time,  but  is,  notwithstanding, 
in  the  opinion  of  the  inventor,  applicable  to  every 
purpose  to  which  the  celebrated  doctrine  of 
fluxions  has  been  or  can  be  applied. 

The  doctrines  of  Tontinesy  AnnuUieSi  and  jffe- 
versionary  Paymenls,  were  first  reduced  to  system, 
and  brought  into  use  in  the  eighteenth  century. 
Dr.  Halley,  of  Great-Britain,  and  DeMoivre, 
of  France,  were  among  the  earliest  cultivators  of 
this  department  of  mathematical  science.  It  was 
afterwards  much  improved  and  extended  by  the 
successive  labours  or  Simpson^  Price,  Webster, 
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MoKGAV,and  Maseres,  of  Great-Britain ;  byDE- 
PARciEirx,  of  France;  and  by  many  others,  in 
various  parts  of  Europe. 

About  the  middle  of  the  century  under  review,, 
and  for  some  years  afterwards,  flourished  the  cele- 
brated EuLER,  a  native  of  Switzerland,  and  one 
of  the  greatest  mathematicians,  and  most  excellent 
men  of  the  age  in  which  he  lived.  He  invented 
the  calculation  by  Sines;  he  carried  to  new  de-« 
grees  of  perfection  the  Integral  Calculus;  he  did 
much  to  elucidate  the  theory  of  the  more  remarka- 
ble Cwruej;  he  contributed  greatly  to  simplify  and 
extend  the  whole  system  of  Analytical  operations; 
and  may  be  said  to  have  thrown  new  light  upon 
almost  every  part  of  mathematical  science.* 

Besides  those  branches  of  mathematics  which 
arc  entirely  the  growth  of  the  last  age,  almost 
every  part  of  this  science  has  been  extended  and 
improved  within  the  same  period i  Of  a  few  of 
these  some  transient  notice  will  be  attempted. 

Since  Newton  published  an  account  of  his  cele^ 
brated  method  or  Fluxions^  this  curious  part  of 
mathematical  science  has  received  new  light,  and 
been  carried  to  new  degrees  of  extent,  simplicity 

u  LiOMABD  EuLBK  Wat  born  at  Baul,  iH  1707,  and  died  in  1783,  la 
the  76tk  jtM  of  his  ag^.  The  mathematical  geniiu  and  erudition  of  thia 
loan  were  truly  wonderful.  No  individtial  of  the  eighteenth  century  can 
be  compared  to  him  for  the  number  and  Taloe  of  the  dtfcoTcriet  which  he 
made  in  thia  branch  of  tcience,  and  for  the  impro7emcntt  of  which  he  was 
the  author.  His  publications  are  numerous ;  and  there  is  scarcely  a  deoart* 
aeoc  of  mathematics  on  which  he  has  not  thrown  some  new  light,  or  to  wnich 
be  has  not  made  some  important  additions.  On  every  subject  which  he 
tmdtrtook  to  investigate,  he  displayed  a  vignur,  a  penetration,  and  a  com^ 
pKhcnsiveDeas  of  mind,  which  entitle  him  to  a  place  in  the  first  rank  of 
phiiosophera.  Eulir  was  not  less  distinguished  for  the  eicellence  of  hia 
moral  and  religious  than  for  the  greatness  of  his  intellectual  character. 
To  singular  probity,  and  great  social  amiablencss,  he  added  the  piety  of  an 
eminent  christian.  He  was  a  warm  and  aetive  friend  to  religion,  fervent 
sn  his  devotions,  and  eiemplary  in  his  attention  to  all  public  and  private 
dnties.  If  ever  he  felt  indignation  against  any  particular  chus  of  men,  it 
was  against  the  enemies  of  Christianity,  eopecially  against  ihe  apostles  of  in- 
^dciity.  He  published  a  Talval4e  work  in  defence  of  revelation,  at  Berlin, 
1111747. 
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and  refinement.  For  these  improvements  we  are 
indebted  to  Taylor,  Craig,  Maclaurin,  Em- 
MERSON,  Landen,  Simpson,  and  Waring,  of 
Great-Britain;  to  Clairaut,  Nicole,  D'Alem- 
BERT,  CoNDORCET,  De  La  Croix,  and  De  La 
Grange,"  of  France;  to  Manfredi,  of  Italy;  to 
Pacassi,  a  nobleman  of  Germany;  and  to  none, 
perhaps,  more  than  to  the  great  Euler,  whose 
work  on  the  Integral  Calculus ^  ox  the  inverse  me- 
thod  of  Fluxions,  may  be  considered  as  holding 
the  first  rank  on  the  subject  of  which  it  treats. 

The  principles  of  Algebra  have  received  import- 
ant additions,  and  been  more  satisfactorily  dis- 
played during  this  period,  than  by  the  mathema- 
ticians of  former  times.  Of  this  department  of 
mathematical  science  the  most  distinguished  culti- 
vators were  Stirling,  Simpson,  and  Waring,  of 
Great-Britain;  the  Bernoullis,  Cramer,  and 
Euler,  of  Switzerland;  and  Clairaut,  Bezout, 
Lagny,  De  La  Grange,  and  De  La  Place,  of 
France. 

It  may  be  asserted  that  in  almost  every  branch 
of  what  is  called  Modern  Analysis^  much  new  light, 
and  many  curious  refinements  have  been  introduced 
by  the  mathematicians  of  the  eighteenth  cen- 
tury. In  the  doctrines  of  Series,  of  IncrementSy  of 
Differences,  of  Infinitesimals,  &c.  great  ingenuity 
has  been  successfully  employed  in  modern  times. 
And  the  application  of  these  to  astronomy,  and 
other  branches  of  philosophy,  may  be  considered 
as  forming  a  grand  a;ra  in  the  history  of  science. 
For  many  of  these  improvements  the  public  is  in- 
debted  to  several  or  the  mathematicians  men- 

•  M.  La  G&ANac  has  lately  pretented  to  the  world  a  rerj  impoftaoc 
work,  entitled,  the  theory  ofibe  AnalytUai  Fuiutimit,  in  which  he  it  supposed 
to  have  showo,  that  every  thing  hitherto  railed  Fluxiiu,  or  the  Differtmiial 
CaUulus  (the  phrase  chiefly  used  on  the  Continent  of  Europe  to  exprea* 
Fluxions),  whether  according  to  the  method  of  Nxwton  or  Lbi»iiits, 
may  be  reduced  to  the  ordinary  calculations  of  ine  quantities* 


Mathematics.  36S 

tioned  in  the  last  paragraph ;  to  whose  names 
may  be  added  those  of  Baron  Maseb.es,  of  Great- 
Britain,  and  of  D'Alembert,  Vandemonde^  and 
Arbogast,  of  France. 

The  doctrine  of  Logarithms  has  also  been,  in 
the  course  of  the  last  century,  in  several  respects, 
improved.  New  methods  of  calculating  loga- 
rithmic tables  have  been  given  by  Sharpe,  Tay- 
lor, Jones,  Dodsok,  Reid,  our  illustrious  coun* 
txymdxk  Dr.  Rittenhouse,^  and  last  of  all  Mr. 
Bonycastle.  Besides  the  labours  of  these  great 
mathematicians  the  subject  of  logarithms  generally 
has  been  more  fiilly  and  happily  illustrated  than 
before,  by  the  ^several  learned  works  of  Leibkitz, 
WoLFius,  Keill,  Maclaurik,  and  Simpson. 

Several  of  the  higher  branches  6(  Geometry^  par- 
ticularly the  doctrines  of  Curves,  Conic  Sections, 
&c.  have  been  cultivated  with  great  diligence, 
during  the  period  under  review,  and  carried  to 
higher  degrees  of  precision  and  refinement  than  in 
any  preceding  age.  Among  many  who  are  entitled 
to  much  honour  for  their  contributions  to  this  class 
of  modern  improvements,  it  will  be  proper  to  select 
Clairaut,  L'Hospital,  Mairan,  Maclaurin, 
Emerson,  Cramer,  Murdoch,  Hamilton,  Gua- 
RiNus,  EutER,  Robertson,  and  Glenie.  To  at- 
tempt an  enumeration  even  of  the  principal  im- 
provements which  these,  and  many  other  illustri- 
ous mathematicians,  have  conferred  on  this  branch 
of  the  science,  would  be  to  travel  far  beyond  the 
necessary  limits  of  this  chapter.  The  improved 
state  of  Algebra,  and  of  the  Fluxionary  calculus, 
and  the  progress  which  has  been  made  within  a  few 
years  past,  m  the  subtleties  of  Analysis  in  general, 
fiave  brought  the  more  sublime  parts  of  geometry 
more  withm  the  reach  of  ordinary  capacities,  and 

p  See  Trmumiiimi  •/At  Jlmtf'utm  Pbihtofbical  Sociefy^  ToL  ir. 
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by  their  meaas  greatly  multiplied  the  cultivators  of 
this  department  of  mathematical  science. 

But  this  is  not  all ;  even  those  branches  of  ma- 
thematics in  which  no  great  discoveries  have  been 
made,  and  upon  which  no  signal  light  has  been 
thrown  within  the  last  age,  have  yet  received  iin- 
provements  of  a  less  interesting  and  brilliant  kind. 
Former  discoveries  have  been  extended;  oJd  doc- 
trines have  been  simplified  and  refined;  neater, 
shorter,  and  more  lucid  ways  of  arriving  at  the 
same  results  have  been  devised ;  perspicuous,  ele- 
gant, and  comprehensive  theorems  have  taken  the 
place  of  those  which  were  more  prolix  and  obscure ; 
and  many  subtleties  and  refinements  suggested  by^ 
the  philosophers  of  the  preceding  age,  but  not  sul^ 
ficiently  developed  by  them,  have  been  clearly  and 
satisfactorily  unfolded. 

It  is,  also,  worthy  of  notice,  that  in  addition  to 
all  the  improvements  which  have  taken  place  in 
mathematical  science,  as  such,  it  has  been  applied 
to  many  objects,  during  the  last  age,  to  the  illus- 
tration and  accomplishment  of  which  it  had  never 
before  been  directed.  A  great  number  of  diffi- 
cult and  most  interesting  problems  in  astronomy 
have  been  resolved  by  the  Analytic  Method,  first 
applied  to  this  object  by  Euler.  His  calcula- 
tions, by  this  method,  of  the  perturbations  of  the 
earth's  orbit,  and  of  the  theory  of  the  moon,  may 
be  regarded  as  models  of  simplicity  and  beauty. 
The  same  illustrious  mathematician  also  first  in- 
troduced analysis  into  the  doctrines  of  the  motion 
of  fluids;  and  by  this  means  threw  great  light  on 
the  hydraulic  principles  and  laws.  Mr.  iEpiNUs, 
of  Petersburgn,  before  mentioned,  has  made  an 
ingenious  attempt  to  reduce  the  mysterious  pheno- 
mena of  Electricity  and  Magnetism  to  the  regular 
rity  of  algebraical  calculation.  M.  De  Lisle,  of 
France,  has  endeavoured,  with  no  small  degree  qf 
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si|cccss,  to  form  a  new  system  of  Mineralogical 
Characters  J  on  the  principles  of  geometry;  and 
14.  Hauy,  of  the  same  country,  has  given  a  most 
elaborate  and  plausible  system  of  doctrines  on 
Crystallizationj  which  all  proceed  upon  fixed 
mathematical  rules. 

To  this  chapter  belongs  some  notice  of  the  at- 
tempts which  were  made,  during  the  period  under 
consideration,  to  fix  on  an  universal  and  uniform 
Standard  of  Measure.  Such  a  standard  has  been 
considered  a  grand  desideratum,  ever  since  men 
began  to  speculate  on  subjects  of  this  nature;  but 
probably  in  no  former  period  was  it  ever  an  object 
of  so  much  attention,  and  of  such  diligent  research, 
as  in  that  which  we  are  now  reviewing.  And 
though  none  of  the  attempts  to  obtain  a  standard  of 
this  kind  have  been  attended  with  complete  suc- 
cess, yet  several  of  them  were  so  ingenious,  and 
engaged  so  much  of  the  inquiry  of  scientific  men, 
that  they  ought  not  to  be  passed  in  silence. 

HuvGENs,  the  celebrated  Dutch  Astronomer, 
about  the  middle  of  the  seventeenth  century,  seems 
to  have  first  proposed  the  length  of  a  Pendulum  vi- 
brating in  a  given  time,  as  a  standard  of  measure. 
He  proposed  to  take  a  pendulum  that  should  vi- 
brate seconds,  to  measure  it  from  the  point  of  sus- 
pension to  the  point  of  oscillation,  and  to  assume 
the  third  part  or  such  a  pendulum,  under  the  deno- 
mination of  an  horary  foot,  as  a  standard  to.  which 
the  measure  of  all  other  feet  might  be  referred.  In 
1779,  Mr.  Hatton,  of  Great-Britain,  undertook 
to  improve  on  the  principle  of  Huygens,  by  apply- 
ing a  moveable  point  of  suspension  to  one  pen- 
dulum, so  as  to  produce  the  same  effect  that  would 
result  from  the  use  of  two  pendulums,  the  dif- 
ference of  whose  lengths  was  the  intended  mea- 
sure. Mr.  Whitehcjrst,  also  of  Great-Britain, 
considerably  improved  upon  this  idea,  in  his  tract 
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on  the  subject^  published  in  1787^^  His  plan  is  to. 
obtain  a  measure  of  the  greatest  length  that  conve* 
niency  will  permit,  from  two  pendulums,  whose 
vibrations  are  in  die  ratio  of  2  to  1,  and  whose 
lengths  coincide  with  the  English  standard  in 
whole  numbers.  A  further  improvement  in  the 
mode  of  employing  this  instrument  as  a  standard  of 
measure  is,  to  make  use  of  a  pendulum  without 
a  bob,  or  a  uniform  cylindrical  rod,  which,  in  a 

g'ven  latitude,  at  a  certain  height  above  the  sur* 
ce  of  the  ocean,  and  at  a  certain  temperature, 
shall  vibrate  in  a  given  time.  The  use  of  a  pen* 
dulum  of  this  kind,  it  is  believed,  was  first  pro-* 
posed  by  Mr.  Jefferson,  now  President  of  the 
United  States,  in  his  report  to  Congress,  on  the 
subject  of  weights  and  measures,  while  Secretary 
of  State,  soon  after  the  establishment  of  the  fede* 
ral  government/  It  is  supposed  that  this  last  men- 
tioned standard  is  preferable,  both  in  simplicity  and 
accuracy,  to  all  others. 

The  attempt  made  in  France,  within  a  few  years 
past,  to  form  a  standard  of  length,  weight,  and 
capacity,  by  measuring  a  certain  number  of  de« 

frees  on  a  great  circle  of  the  earth,  is  generally 
nown.  This  plan  is  considered,  by  good  judges, 
as  having  some  important  advantages;  though  in 
simplicity  and  practicability  it  is  certainly  inferior 
to  the  one  last  mentioned.    > 

The  last  century  is  also  eminently  distinguished 
for  the  production  of  various  kinds  of  Tables^  which 
are  of  the  utmost  importance  to  the  mathematician, 
particularly  in  giving  facility  and  precision  to  his 
calculations.  Such  of  these  as  pertain  immediately 
to  astronomy  were  mentioned  m  a  former  chapter. 

q  An  Attempt  tvwardt  Staining  imvariatle  Mtaturei  cf  LiH^bf  Capacity^ 
mud  fVtigbt,  /r9m  the  Mensuraihn  of  Time. 

r  Mr.  JcrrERiioN  does  not  claim  the  merit  of  thit  iDTcntion ;  it  wa« 
communicated  to  him  by  Mr.  Rob  cut  Lislic,  an  ingeoiouf  watch-maker 
cf  Philadelphia. 
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Besides  these  maf  be  enumerated  the  tables  of 
Logarithms,  of  SineSy  Secants,  and  Tangents,  of 
D^erence  of  Latitude  and  Departure,  of  Aferidio-' 
nal  Points,  of  Loxodromic  or  Rhumb  Lines,  all  of 
which,  and  many  more,  have  been  brought  to  a 
degree  of  perfection,  during  this  period,  which 
was  never  before  known.  The  tables  more  parti- 
cularly entitled  to  honourable  mention  are  those  of 
Sherwin,  Shakpe,  Gardner,  and  Taylor,  of 
Great-Britain ;  of  Vega,  of  Germany ;  and  of  Jam- 
BERT,  Callet,  and  De  Lalande,  of  France. 

To  give  an  account,  in  detail,  of  the  various  in- 
ventions and  improvements  which  have  taken  place 
with  respect  to  Mathematical  Instruments,  duripg 
the  last  age,  would  exceed  the  limits  assigned  to 
the  present  review.  Some  of  these  have  been  al- 
ready mentioned  in  another  place;  and  many 
more  will  readily  occur  to  every  reader,  whose 
mind  is  conversant  with  objects  ot  this  nature.  It 
is  sufficient  to  say  that  they  are  numerous  and 
important.  The  accuracy  of  construction,  the 
elegance  of  workmanship,  and  the  ease  and  expe- 
dition of  manufacture  which  modern  artists  have 
attained,  are  equally  wonderful,  and  honourable 
to  the  century  under  consideration. 

The  science  of  mathematics  has  been  but  little 
cultivated  in  the  United  States  during  the  period 
under  review.  Our  country,  indeed,  has  been  by 
no  means  deficient  in  the  production  of  mathe- 
matical genius;  but  the  state  of  society,  and  the 
particular  situation  of  most  of  those  who  might 
have  distinguished  themselves  in  this  department 
of  knowledge,  have  prevented  that  devotedness 
to  the  higher  branches  of  mathematics  which  is 
necessary  to  the  attainment  of  excellence,  or  to 
accomplish  improvements.  Still,  however,  some 
small  productions  of  this  kind,  occasionally  laid 
before  the  public  in  the  Transactions  of  our  learned 
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Societies,  afford  a  very  respectable  specimen  of*  thd 
talents  and  erudition  of  our  countrymen,  and  hold 
up  to  view  several  names  with  distinguished  ho« 
-pour.' 


CHAPTER  VII. 

NAVIGATION. 

Navigation,  considered  both  as  an  art  and 
a  science,  was  greatly  advanced  during  the  late 
century.  This  advancement  was  owing  to  a  va- 
riety of  circumstances,  which  are  worthy  of  being 
transiently  noticed  in  the  present  sketch. 

The  Construction  of  Ships  has  received,  in 
modem  times,  very  considerable  improvements. 
That  method  of  building  which  is  favourable  to 
rapid  sailings  has  been,  for  a  number  of  years, 
gaining  ground,  in  place  of  the  old  method,  in 
which  capacity  was  chiefly  consulted.  New  and 
advantageous  plans  of  riggin^^  vessels  have  been 
adopted,  and  better  modes  of*^ working  them  than 
were  formerly  in  use.  In  the  science  of  naval 
architecture,  and  of  navigation  generally,  perhaps 
no  individual  has  done  more  to  useful  purpose  than 
EuLER,  of  whose  ingenious  and  excellent  labours, 
in  several  departments  of  science,  we  have  had  fre- 
quent occasion  to  speak.  In  consequence  of  his 
celebrated  publications  on  this  subject,  the  mathe- 
maticians of  France   were   incited  to  study  the 

»  The  firit  volame  on  the  higher  branchet  of  the  mathematics  ever  pre* 
tented  to  the  public  by  a  native  American,  made  its  appearance  in  the  courte 
of  the  current  year  (iSoft),  under  the  title  of  Essays^  Msthtwurtieal  mud 
Pbjtical,  by  Jar  ID  MANsrisLP,  of  New>  Haven ,  Coonccticut.  Thi# 
writer  displays  a  degree  of  mathematical  genius  and  cruditioa  which  dots 
hiMioiir  to  himself  and  his  country. 


Navigation.  S69 

theory  of  ship-building,  by  which  means  nautical 
science  in  that  country  made  remarkable  progress. 
A  taste  for  the  same  species  of  inquiry  aiterwards 
began  to  grow  in  Great-Britain ;  and  under  the 
auspices  of  the  government  of  that  country,  and 
various  public  societies,  has  since  produced  many 
hnportant  improvements. 

In  estimating  the  revolutions  which  took  place 
in  naval  architecture  in  the  course  of  the  last  age, 
perhaps  few  are  more  signal  than  the  great  m- 
crease  in  the  dimensions  of  ships  of  the  same  rate. 
Ships  of  war,  in  particular,  are  now  generally  a 
fourth,  and,  in  many  cases,  a  third  larger  than  ves- 
sels of  the  same  number  of  guns  were  at  the  begin- 
ning of  the  late  century.  In  this  augmentation  the 
naval  architects  of  France  took  the  lead,  and  have 
gone  the  greatest  lengths;  the  British  followed 
their  example,  and  have  carried  every  thing  which 
relates  to  the  construction  and  management  of 
ships  to  a  great  decree  of  perfection. 

While  modem  ships  are  larger  than  the  ancient, 
they  are  at  the  same  time  more  light  and  simple  in 
their  structure.  The  cumbrous  and  useless  orna- 
ments  which  the  false  and  unphilosophical  taste  of 
preceding  ages  employed,  have  been  laid  aside; 
and,  in  general,  those  principles  of  architecture 
adopted  which  combine  the  advantage  of  easy 
management  with  the  greatest  burden. 

The  Mariner^s  Compass^  though  it  has  been  in 
use  for  several  centuries,  was  attended  with  great 
imperfections  and  inconveniencies  until  a  few 
years  ago,  when  Dr.  Gowm  Knight,  of  Great* 
Britain,  in  consequence  of  his  invention  of  Arti- 
.ficial  MagnetSy  was  enabled  considerably  to  im- 
prove this  inestimable  instrument.  The  compasses 
made  by  him  were  found  to  exceed,  in  regularity 
and  exactness,  all  those  which  had  been  con- 
structed before  his  time.     After  him  further  im- 
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provements  of  importance  were  made  by  Mr. 
Smeaton,  and  Mr.  M*Cullogh,  also  of  Gteat** 
Britain.  The  complete  Azimuth  Compass  is  one 
of  the  most  valuable  ptesents  which  modem  gentits 
has  made  to  navigators. 

*  The  compass  is  scarcely  of  more  importance  to 
the  mariner,  than  the  celebrated  invention  of  the 
Quadrant,  commonly  ascribed  to  Mr.  Hadley,  of 
Great-Britain,  but  of  which  the  honour  really  be- 
longs to  Mr.  Godfrey,  a  philosophic  artist  ot  Phi- 
ladelphia. To  whicli  may  be  added  the  numerous 
improvements  of  this  instrument,  some  of  which 
were  mentioned  in  another  place;  to  say  nothing 
of  many  others,  under  the  names  of  SectantSy  Qc- 
tantSj  &c.  constructed  on  like  principles,  and  for 
similar  purposes. 

Almost  all  the  methods  notv  in  use  for  finding 
the  Longitude y  whether  by  means  of  Lunar  Obser^ 
vatiofiSf  the  position  of  Jupiter's  Satellites^  or  of 
well  constructed  Time-keepers,  were  first  brought 
into  general  use  during  the  last  century.  The  nse^ 
progress,  and  authors  of  these  several  discoveries 
and  improvements  were  briefly  detailed  in  a  former 
chapter.  The  important  place  which  they  hold,  in 
the  annals  of  navigation  is  too  generally  understood 
to  require  formal  elucidation. 

The  invention  of  Ephemerides,  or  Nautical  Al- 
manacksy  is  another  important  event  which  be- 
longs to  the  century  under  review.  They  were 
first  published  for  the  use  of  mariners,  by  M.  He 
La  Caille,  about  the  year  1755.  Dr.  Maske- 
LYNE,  in  England,  followed  his  example,  and  first 
published  them  in  that  country,  about  the  yeaf 
1 767.  The  effects  of  these  almanacks  in  advancing 
the  art  of  navigation  is  well  known.  Their  influ- 
ence in  promoting  the  Lunar  method  of  finding 
the  longitude  is  worthy  of  particular  remark.  Tilie 
extreme  facility  with  which  that  operation,  for- 
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'nerly  eo 'tedious  and  difficult,  is  now  performed, 
^ven  hj  common  seamen,  deserves  to  be  noticed 
as  a  distinction  of  the  a^e  under  consideration. 

The  great  augmentation  in  the  number  of  Maps 
and  ChartSy  and  the  manifest  improvements  in  their 
constmction,  accuracy,  and  elegance,  may  also 
be  mentioned  amoug  the  circumstances,  in  modem 
times,  which  have  contributed  to  the  advance- 
ment of  navigation.  The  degree  in  which  these 
improvements  have  promoted  the  safety,  the  com- 
fort, and  the  expedition  of  late  voyages,  is  scarcely 
within  the  reach  of  ordinary  calculation. 

But  there  are  few  modem  improvements  in  the 
art  of  navigation  more  gratifying  to  humanity  th^n 
the  remarkable  and  verysuccessful  attention  to  the 
Health  qfScamen^  which  characterizes  the  conduc- 
tors of  late-voyages..  The  names  of  those  who  dis* 
tinguished  themselves  by  devising  and  bringing 
into  use  the  most,  approved  methods  for  pro- 
moting this  end  were  respectfully  mentioned  in  a 
preceding  division  ofthis  work.  The  great  con- 
trast which  the  history  of  ancient  and  modem  voy- 
ages presents  with  respect  to  the  comparative  de- 
struction of  the  health  and  lives  of  manners  which 
they  produced,  cannot  but  forcibly  arrest  the  at^ 
tention  of  every  reader,  and  exceedingly  gratify 
the  benevolent  mind.  Besides  the  improvements 
in  diet  and  regimen  on  ship-board,  to  which  mo- 
dern science  and  humanity  have  given  rise,  and 
which  have  contributed  greatly  to  preserve  the 
health  of  seamen,  the  introduction  of  Ventilators 
into  ships  also  deserves  to  be  mentioned  as  an 
important  means  of  promoting  the  same  object, 
and,  at  the  same  time,  for  preserving  the  timber 
and  cargoes  of  vessels.'     To  these  may  be  added 

t  For  the  ioTcncioii  of  one  of  the  most  complete  and  usefol  plant  ibr 
^eatilating  ihips,  we  arc  indebted  to  our  iDgenioua  countryman,  Mr.  Wrif* 
Koor,  of  Philadelphia,  whose  contrivance  fur  this  purpose  has  receiTc4 
^ligh  pratic  Cram  thotc  who  ate  most  competent  to  judge  of  its  meriti* 
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some  notice  of  the  modem  improved  methods  of 
constructing  Pumps^  and  other  hydraulic  machU 
nery  of  ships,  by  which  the  safety  and  comfort  dP 
navigators  are  greatly  secured. 

In  addition  to  the  improvements  which  hare 
been  mentioned,  some  notice  might  be  taken  of 
the  various  plans  for  promoting ^^^irmeiSTavig^a*- 
tion,  which  have  been  laid  betore  the  public  at  di£> 
ferent  times,  and  by  different  persons  in  the  courae 
of  the  last  age ;  of  the  attempts  to  Iconstruct  L^v^ 
boats ^ox  the  safety  of  mariners  in  cases  of  extremity ; 
of  the  improved  methods  which  have  been  invented 
for  facilitating  the  guidance  of  ships  on  the  ocean, 
and  for  measuring  their  progress.  But  to  give  an 
intelligible  enumeration  of  these  and  of  many  other 
modem  improvements  in  navigation  would  lead  to 
a  minuteness  of  detail  inconsistent  with  the  piaa 
of  the  present  sketch. 

Besides  many  ingenious  individuals  to  whom 
mariners  are  indebted  for  patronizing  and  aiding 
their  art,  much  is  also  due  to  some  learned  and 
other  societies  J  for  their  useful  exertions  to  promote 
the  same  end.  But  perhaps  to  no  public  bodies 
will  the  annals  of  modern  navigation  be  found  to 
ascribe  more  than  to  the  Board  of  Longitude^  and 
the  Board  of  Admiralty  of  Great-Britain. 

From  the  concurring  influence  of  all  the  consi- 
derations above  stated,  enterprising  men  havelearn<- 
ed,  within  the  eighteenth  century,  to  traverse  the 
most  distant  seas,  with  a  degree  or  ease,  confidence 
and  expedition,  wholly  unknown  in  any  former 
age.  A  voyage  from  Europe  or  America  to  India^ 
is  now  performed  in  half  the  time  that  it  cost  an 
hundred  years  ago ;  and  even  a  voyage  round  the 
world  is  considered  at  present  as  an  undertaking 
scarcely  more  formidable  than  a  voyage  from 
America  to  Europe  at  the  beginning  of  the  century^ 
in  question. 
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But  few  things  distinguish  the  eighteenth  cea- 
tury  more  than  the  extension  and  the  improvcf 
cnents  o(  the  system  of  Inland  Navigation.  Canals^ 
for  the  conveyance  of  small  vessels,  through  dis«- 
tficts  of  country  :Aot  favoured  with  rivers  adequate 
ti>  the  purpose,  have  been  more:  or  less  in  use  for 
many  s^a.  But,  during  the  last  age^  the  number 
of  these  canals  has  been  astdpishtngly  multiplied ; 
various  improvements  in  the  construction  of  them 
have  been  adopted  y  and  they  have  become  an  in- 
calculable source  of  convenience,  comfort,  and 
wealth. 

Very  early  in  the  eighteenth  century  the  cutting 
canals  in  the  empire  of  Russia  was  undertaken  by 
command  of  Peter  the  Great,  and  prosecuted  an 
a  scale  of  wonderful  extent.  That  celebrated 
monarch  was  led  to  this  undertaking  by  observing 
the  great  utility  of  canals  in  Holland,  by  means  di 
which  a  low  and  marshy  tract  of  country  was  con- 
verted into  a  rich,  populous,  and  fruitful  territory. 
Though  the  Emperor  did  not  live  to  see  the  com- 
pletion of  his  plans,  yet,  under  his  auspices,  they 
were  carried  on  to  a  considerable  length,  and  con*- 
tinned  with  great  zeal,  by  his  successors,  ^specially 
by  the  late  Empress:  insomuch  that  there  is^  pro*- 
bably,  **  no  part  of  the  world  where  inland  navi- 
gation is  earned  through  such  an  extent  of  ooun^ 
try  as  in  Russia ;  it  being  possible,  in  that  empire, 
to  convey  goods  by  water,  ./J?i/r  thousand  four  hun- 
dred and  seventy-two  miles^  fi*om  the  frontiers  of 
China  to  Petersburgh,  with  an  interruption  of  only 
sixty-six  miles;  and  from  Astracan  to  the  same  capi- 
tal, through  a  space  of  one  thousand  four  hundred 
and  thirty-four  miles;  a  tract  of  inland  navigation 
almost  equal  to  one. fourth  of  the  circumference  of 
the  earth!"*  The  number  of  vessels  employed oa 

«  See  FsiLUPf't  HiHoty  •/  InUnd  NttvlgtUm^  4to*  chap.  iii. 
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•the  different  canals  of  Russia,  and  the  amount  of 
merchandize,  of  various  kinds,  for  which  they  for- 
aish  means  of  transportation,  almost  exceed  the 
bounds  of  credibility. 

Since  the  undertaking  of  the  Russian  Emperor, 
similar  imprdvirments  have  been  projected  and  ex- 
ecuted  in  Sweden,  Denmark,  France,  and  Spaing 
from  which  very  important  advantages  have  re- 
sulted to  those  several  countries,  and  from  which 
many  more,  by  due  attention,  ihight  be  produced. 
The  first  navigable  canal  cut  in  Great-Britain  was 
that  undertaken  by  the  Duke  of  Bridge  water, 
and  completed,  at  his  expense,  in  1759,  for  the  pur- 
pose of  torming  a  communication  between  his  coal 
works,  at  Worsley,  and  the  city  of  Manchester. 
This  work  was  planned  and  executed  by  Mr. 
James  Brikdley,  an  engineer  of  singular  talents, 
and  the  author  of  the  present  most  approved  sys- 
tem of  canal  navigation.  His  great  and  original 
genius,  the  force  of  mind  which  he  displayed  in 
surmounting  the  difficulties  which  were  presented 
in  his  course,  and  the  various  improvements  which 
Jie  suggested  in  the  formation  and  management 
of  canals,  have  been,  very  deservedly,  the  subjects 
of  much  eulogy  by  every  succeeding  artist.  After 
•Mr.  Brindley's  first  successful  attempt,  canals 
became  popular  in  Great-Britain  and  Ireland,  and 
a  considerable  number,  some  of  them  on  a  very- 
large  scale,  were  undertaken  in  different  parts  of 
those  countries.  Brindley,  who  died  in  1772, 
was  succeeded  by  Mr.  Smeaton,  Mr.  Whit  worth*, 
Mr.  Watt,  and  others,  who  eminently  distin- 
guished themselves  as  engineers  in  the  same  line. 

Attempts  of  a  similar  kind  have  been  made  in 
the  United  States;  but  neither  on  so  large  a  scale, 
nor  hitherto  with  so  muclj  success,  as  in  Europe. 
The  trials,  however,  which  have  been  made  in  the 
States  of  Connecticut,  New-York,  Virginia,  and 
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fiouth^Carolina,  bid  fair  to  be  highly  useful,  and  to 
afford  an  honourable  specimen  of  American  enter* 
prise.  In  several  of  the  other  States  plans  of  the 
same  kind  have  been  formed,  and  partly  executed ; 
and  there  is  every  probability  that  a  few  years  more 
yml\  present  us  with  a  large  amount  of  this  species 
of  improvement  in  many  parts  of  our  country. 
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r^O  art  is  of  more  ancient  date  than  this.  It  em-^ 
ployed  our  first  parents  in  Paradise;  and  has  been 
more  or  less  an  object  of  pursuit  in  all  ages.  like 
almost  every  other  object  of  human  attention,  how- 
ever, it  has  undergone  numberless  revolutions  of 
decline  and  revival,  in  different  periods,  and  among 
different  nations.  In  Egypt,  in  Palestine,  in 
Greece,  in  Persia,  and  in  the  Roman  Empire,  this 
art,  successively,  rose  into  importance,  flourished 
under  various  wise  encouragements,  and  gradually 
declined  with  the  learning,  taste,  and  industry  of 
those  respective  countries.  From  the  time  of 
Const ANTiNB  the  Great,  to  the  beginning  of  the 
seventeenth  century,  the  annals  of  agriculture  fur- 
nish little  worthy  of  attention.  About  the  latter 
period,  in  consequence  of  many  laudable  efforts 
made  by  men  of  influence,  and  the  publication  of 
several  valuable  works  on  the  subject,  this  art  be- 
ffln  to  revive  in  France,  and  in  Flanders.  The 
mhabitants  of  those  countries  endeavoured,  for  a 
considerable  time,  to  conceal  the  means  which 
they  used  for  improving  and  increasing  the  pro- 
ductiveness of  their  lands.    Whoever,  therefore. 
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became  desirous  of  receiving  instruction  in  their 
method  of  husbandry^  was  under  the  neces^ty  of 
visiting  their  country,  and  observing  for  himself. 
We' ape  told  that  the  French,  at  this  period,  were 
in  the  habit  of  using  nine  different  sorts  of.ma^ 
nures;  but  of  the  nature  of  each  we  are  not  in* 
formed.  It  is  also  said  that  they  were  the  first 
people,  among  the  modems,  who  ploughed  in 
green  crops,  foj:  the  sake  of  fertilizing  the  soil;  and 
who  confined  sheep  in  sheds  at  night,  for  the  pur- 
pose of  increasing  the  amount  of  their  compost 
manure.* 

Agriculture  next  revived  in  Great-Britain.  To 
this,  there  is  reason  to  believe,  the  writings  of  Sir 
Hugh  Platt  very  much  contributed.  He  dis- 
cosrered,  or  brought  into  use,  many  new  kinds  of 
manures,and,  perhaps,  contributed  more  to  the  im- 
provement  of  the  art  of  cultivating  the  earth,  than 
any  other  individual  of  the  age  in  which  he  lived. 
He  was  succeeded  by  Hartlib,  a  writer  much 
esteemed  in  his  day,  but  by  no  means  equal  to  his 
predecessor.  The  exertions  of  these  men,  and 
others  of  less  note,  together  with  the  peculiar  cir- 
cumstances of  the  nation,  prompted  gentlemen  of 
the  greatest  influence  to  encourage  agriculture,  to 
regard  it  as  the  most  certain  and  productive  source 
of  wealth  to  their  country,  impoverished  by  pre- 
ceding wars,  and  to  promote  its  improvements 
with  zeal.  But  this  flourishing  era  of  husbatidry 
was  of  short  continuance.  At  the  Restoration, 
the  country  gentlemen  relapsed  into  negligence 
and  dissipation;  surrendered  the  rural  honotfrs 
which  they  had  before  sought  with  so  much  eager- 
ness, and  left  them  to  be  pursued  by  the  least, 
enlightened  part  of  the  community. 

Happily,  however,  this  decline,  like  the  pre- 
ceding revival,  was  also  of  short  duration.     Mr, 

»  See  Enqrdopsdia,  art.  Agriadtwr9, 
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EvELYK  was  fhe  £rst  writer  by  whom  his  country- 
men became  agaio  inspired  with  just  sentiments 
on  ifais  subject ;  Mid  by  whose  exertions  agricul- 
ture was  enabled,  once  more,  to  claim  its  former 
dignity .  Indeed,  after  the  peace  of  Aix  la  Cliapelle, 
m  17^,  most  of  the  nations  of  Europe,  by  a  kind 
flf  tack  consent,  applied  themselves  to  the  study 
of  this  ait,  whicli  has  been,  from  that  period  to 
l)be  present^  gradually  increasing  in  extent  and  im- 
portance, and  assuming  more  of  the  regular  and 
consistent  aspect  of  a  science. 

in  tbe  course  of  the  last  fifty  years  many  capital 
and  most  useful  improvements  have  been  intro^ 
diiccd  dnto  agricalluve.  Individuals  of  wealth  and 
taste,  and  learned  societies  have  embarked  in 
•plans  for  its  encowagement,  with  a  degree  of  en- 
Jtthtened  zeal  which  was  never  before  displayed. 
Many  ingenious  and  judicious  publicatiosis  have 
suggested  new  plans  and  objects  of  cultivation, 
Inve  dif&ised  a  knowledge  of  well  directed  expe- 
Timetits  and  observations,  and  have  excited  a  ge- 
tierai  spirit  of  emulation  in  pursuing  this  kind  of 
improvement*  Philosophers,  in  this  century,  for 
^e  first  'time,  have  united  with  tbe  practical  cul- 
tivators oi  the  earth,  in  exploring  new  means  o( 
increasing  the  fertility  of  the  soil,  and,  consequently, 
of  increasing  the  wealth  and  the  comforts  of  man. 

In  zeal  for  agricultural  improvements,  and  in 
the  success  with  which  they  have  been  pursued, 
during  the  last  age,  Great-Britain  certainly  holds 
the  m^t  place.  Next  to  her  stands  France,  and 
afterwstrds  come  in  succession,  Italy,  the  German 
£mpire,  &c.  In  Holland,  Spain,  Portugal,  Tur* 
key,  and  Russia,  improvements  have  been  few, 
and  slowly  advancing.  It  is  true  that  even  in  the 
last  mentioned  countries,  some  efforts  have  been 
made,  by  associations  and  otherwise,  to  promote  the 
best  methods  of  cultivating  the  earth ;  but  various 
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circumstances  have  hitherto  conspired  eitfier  id 
weaken  these  exertions,  or  render  them,  in  a  great 
measure^  ineffectual.  The  comtnercistl  spint  of 
Holland  has  long  driven  from  her  view  every  ge* 
neral  plan  of  agricultural  enterprise,  arid  several 
of  the  other  nations  which  were  mentioned,  fixed 
in  inactivity,  under  the  congealing  influence  of 
ignorance  and  slavery,  are  equally  unacquainted 
with,  and  indifferent  to  the  most  important  and 
indispensable  foundations  of  public  prosperity. 

Among  the  memorable  events  in  the  annals  of 
agriculture,  pertaining  to  the  eighteenth  century, 
may  be  mentioned  the  mode  of  tillage  invented 
and  proposed  about  the  year  1?60,  by  Mr.  Jethro 
TuLL,  of  Oxfordshire,  in  England,  and  usually 
denominated  the  Horse-Hoeing  and  Drill  Hus-' 
handry.  The  objects  of  his  plan  are,  to  turn  up, 
break  and  pulverize  the  soil  more  deeply  and 
thoroughly  than  by  the  usual  means  before  em^ 
ployed,  and  to  deposit  the  grain  in  the  earth  in 
such  re^lar  rows  as  to  admit  of  the  horse-hoeing 
cultivation  being  applied  to  it  in  the  course  of  its 
growth.  The  introduction  of  Tull's  system  is 
considered  as  forming  a  grand  era  in  agriculture, 
not  only  on  account  of  its  own  intrinsic  utility,  but 
also  because  of  the  numerous  improvements  to 
which  it  indirectly  led- 

Essential  service  h^s  beeit  rendered  to  agricul^ 
ture  by  the  inquiries  of  modem  philosophers  into 
the  Physiology  of  Vegetables.  These  inquiries 
have  led  to  new  and  important  conclusions,  re* 
spectin^  the  food  of  plants,  and  the  best  means  of 
promoting  vegetation.  On  this  subject  much 
valuable  information  has  been  communicated  to 
the  public  by  Hales,  Hill,  Walker,  and  Dar«- 
WIN,  of  Great-Britaiui;  by  Du  Hamel,  Des  Fok- 
taines,/Brovbsoket,  and  Hassenfratz,  of  France ; 
by  Incekhonz,  Van  Humboldt,  and  Jacquin, 
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of  Germany ;  and  by  Bonket  and  Seknebier ^  of 
Geneva. 

The  eighteenth  century  is  remarkable  for  the 
numerous  improvements  which^  in  the  course  of 
it,  have  been  introduced  into  agriculture,  through 
the  medium  of  Chemistry.  Indeed,  the  modem  ap- 
plication of  chemical  doctrines  to  the  cultivation  of 
the  earth,  may  be  considered  as  forming  a  grand 
era  in  the  history  of  science.  In  this  application 
'of  chemical  philosophy  many  persons  have  distin- 
guished themselves,  and  rendered  important  ser- 
vice to  agriculture.  Among  the3e  the  Elarl  of 
D(7NDONALD  is  entitled  to  particular  notice.^  He 
ha.d  the  honour  of  publishing  one  of  the  first  formal 
treatises  on  this  subject.  He  has  been  followed  by 
many  others,  who  have  pursued  the  inquiry  mucn 
further,  and  with  great  success. 

The  nature  and  advantages  of  particular  Soils 
have  been,  more  or  less,  the  oWects  of  inquiry  in 
all  ages.  But  inquiries  of  this  kind,  in  the  couse  of 
the  eighteenth  century,  have  been  more  numerous, 
enlightened  and  useful  than  ever  before.  .  A  num- 
ber of  philosophers,  during  this  period,  have  made 
careful  analyses  of  different  soils,  and  by  this  means 
threyv  much  new  light  on  the  principles  of  agri* 
culture.  Those  who  most  distinguished  themselves 
by  investigations  of  this  nature  are  Giobert,  Berg- 
man, KiRWAN,  and  Parmentier,  to  say  nothing 
of  several  others,  no  less  worthy  of  being  respect- 
fully mentioned  in  the  same  list. 

The  last  century  is  also  distinguished  by  the  in- 
troduction of  several  new  and  important  Manures 
into  general  use.  Of  these  it  will  be  proper  to 
take  some  notice  in  our  rapid  course. 

The  great  advantages  of  Gypsum  as  a  manure, 
were  discovered  in  the  year  1768,  by  M.  Mayer, 
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a  respectable  German  clergyman/  Since  tkat 
time  this  substance  has  been  used  with  much  suc- 
cess, not  only  in  Germany,  but  also  in  several  other 
parts  of  Europe,  as  well  as  in  America;  but  the 
manner  in  which  it  produces  its  fertilizing  effects, 
notwithstanding  the  numerous  and  diligent  inqui- 
ries which  have  been  made  on  the  subject,  is  still 
£ar  from  being  satisfactorily  unfolded. 

The  efficacy  of  Carbon^  or  common  Charcoal^  in 
promoting  vegetation,  was  first  ascertained,  a  few 
years  ago,  by  M.  Hassenfratz,  a  celebrated 
French  chemist.  He  found  that  this  substance  is 
an  essential  ingredient  in  the  food  of  all  vegeta* 
bles,  and  that  soils  are,  in  general,  fertile  in  pro- 
portion to  the  quantity  of  it  which  they  contain « 
The  properties  and  effects  of  carbon  as  a  manure 
have  been  since  diligently  and  successfully  ex- 
amined by  various  other  writers  and  experimenters 
on  the  subject. 

The  general  use  of  Marie,  Lime,  Chalk,  and 
various   combinations   of  calcareous   matter,    as 
means  of  increasing  the  fertility  of  the  soil,  is 
chiefly  of  modern  date.     And  even  with  respect 
to  these,  and  such  other  manures  as  were  in  a  de^ 
gree  known  and  employed  in  ancient  times,  the 
mode  of  their  operation,  the  best  methods  of  apply- 
ing them,  and  the  various  circumstances  which 
should  attend  the  application,  have  been  incom- 
parably better  understood,  within  a  few  years  past^ 
than  in  any  former  period.     The  most  scientific 
and  satisfactory  modem  writers  on  manures,  in  ge- 
neral, are  Dundonald,   Middleton,  Darwin, 
and  Tennant,   of  Great-Britain;    Kirwak,  of 
Ireland;  Parmektier,  of  France;  Ruckert  and 
Von  Uslar,  of  Germany;  and  Eller,  Walle- 
Rius  and  Gyllenborg,  of  Sweden. 
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The  mftuence  of  Light  on  growing  vegetables 
has  also  been  investigated  with  great  success  by 
many  modem  philosophers.  Among  these  H  ales^ 
Priestley,  Abbe  Tessier,  Ingenhouz,  and  Sen- 
NEBiER  are  entitled  to  particular  distinction.  From 
the  experiments  of  these  philosophers,  it  appears 
that  this  subtle  fluid  has  a  powerful  effect  on  the 
colour  of  vegetables ;  that  when  exposed  to  its  in- 
fluence, it  enables  them  to  yield  pure  air;  and  that 
it  converts  many  substances,  which  would  other- 
wise become  putrid  and  offensive,  into  whole- 
some food  of  plants. 

The  efficacy  of  Electricity  in  forwarding  the  ger- 
mination and  growth  of  plants,  viras  discovered 
and  satisfactorily  established  by  the  philosophers 
oi  the  eighteenth  century.  It  was  before  re- 
marked that  Mr.  Maimbray,  of  Edinburgh,  was 
the  first  who  applied  electricity  to  this  object. 
He  was  followed  by  the  Abbe  Nollet,  Mr.  Jal- 
LABERT,  M.  Boze,  and  several  others,  who  all 
formed  the  same  conclusions.  Still  more  recently 
the  w^ell  devised  and  indubitable  experiments,  of 
Messrs.  D'Ormoy,  Rozier,  Carmoy,  and  Bar- 
THOLON,  all  of  France,  have  thrown  additional 
light  on  the  subject,  and  substantially  confirmed 
the  results  of  preceding  experiments. 

The  influence  of  various  Factitious  Airs  in  has- 
tening and  retarding  the  progress  of  vegetation,  is 
a  branch  of  agricultural  inquiry  peculiar  to  the 
eighteenth  century.  On  this  subject  the  successive 
experiments  of  Dr.  Hales,  Dr.  Priestley,  Lord 
DuNDONALD,  Sir  Francis  Ford,  and  Dr.  Dar- 
win, of  Great-Britain;  of  Hassenfratz,  and 
several  other  French  Chemists;  and  of  Jacquin, 
Vox  Uslar,  and  Von  Humboldt,  of  Germany, 
have  furnished  very  interesting  and  important  in- 
formation. 

Besides  the  new  substances  employed  for  pro- 
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motin?  the  fertility  of  soils,  and  hastening  the  pro* 
cess  or  vegetation  9  the  last  age;  is  also  distinguished 
by  the  introduction  of  a  number  of  new  and  im- 
portant objects  of  culture. 

Among  these  scarcely  any  is  more  worthy  of  at* 
tention  than  the  Potatae.  This  valuable  root,  which 
is  generally  supposed  to  have  been  found  originally 
in  North-America,  was  not  much  cultivated  in 
Europe  till  the  close  of  the  seventeenth  century; 
and  even  then  was  chiefly  confined  to  Great«Britain 
and  Ireland,  and  seldom  seen  except  in  gardens^ 
as  a  curiosity.  How  much  it  has  grown  in  im-» 
portance,  and  in  the  extent  of  its  cultivation,  since 
that  period,  both  in  our  own  country,  and  in  al- 
most every  part  of  the  civilized  world,  is  well 
known.  Instead  of  bein^  deemed,  as  it  once  was» 
a  food  fit  only  for  the  lower  classes  of  society,  it 
has  come  into  general  and  almost  indispensible  use 
among  all  ranks.  It  has  added  another  to  the  list 
of  cheap,  simple  and  wholesome  articles  of  nu- 
triment, and  furnishes  an  additional  barrier  against 
famine,  beyond  what  our  ancestors  enjoyed. 

No  less  important  is  Maize,  or  Indian  Com^ 
another  article,  which,  as  an  object  of  general 
culture,  may  be  considered  as  in  a  great  measure 
peculiar  to  the  century  under  review.  This  valua-f 
,  Die  grain  was  little  cultivated,  at  the  beginning  of 
the  century,  excepting  in  America.  Since  that 
time  it  has  not  only  become  an  object  of  morege-? 
neral  and  uniform  attention  in  our  own  country, 
but  it  has  been  introduced  with  success  into  the 
South  of  Europe,  and  several  other  temperate  cH- 
mates,  where  it  was  before  unknown,  and  has 
been  constantly  gainings  ground,  both  in  reputa* 
tion  and  utility.  The  ease  with  which  this  species 
of  corn  is  cultivated;  its  great  productiveness;  its 
exemption  from  injury  by  those  seasons  and  insects 
which  destroy  other  grains;  its  singularly  whole- 
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ft6me  aikd  nutritive  qualities;  and  the  great  variety 
of  excellent  preparations  of  which  it  is  susceptible, 
render  its  extended  cultivation  one  of  the  most  dis- 
tinguished and  useful  agricultural  improvements  of 
the  age. 

The  cultivation  of  the  Sugar  Cane^  in  the  Ame- 
rican islands,  though  not  wholly,  is  in  a  great 
measure,  an  improvement  of  the  eighteenth  cen«- 
tury.  The  great  importance  of  this  plant,  in  va^ 
rious  points  of  view,  renders  the  increase  of  its  cul«- 
ture,  m  any  part  of  the  World,  an  object  worthy  of 
particular  regard/  Connected  with .  the  sugar 
cane  is  the  Sugar-Maple^  of  the  United  States^ 
which  has  lately  grown  into  an  article  of  conse^ 
quence.  An  estimate  may  be  formed  of  the  value 
of  this  tree»  as  a  means  of  supplying  ourselves  and 
other  nations,  vfitii  a  salutary  food,  by  perusing 
the  various  publications  which,  within  a  few  yeax^ 
past,  have  beeti  made  on  the  subject,  particularly 
those  of  Mr.  Noble  and  Dr.  Rush.  The  discovery 
that  sugar  of  an  excellent  quality  may.  be  extracted 
in  large  quantities  from  the  Beet  Root,  was  made 
a  few  years  ago,  by  Mr.  Achard,  of  Germany, 
whose  experiments  have  been  considerably  aided, 
and  carried  to  a  greater  length  by  M.  Nold£chem, 
of  the  same  country < 

The  introduction  of  the  culture  of  Rice  into  the 
United  States,  to  any  extent,  is  one  of  the  honours 
of  the  period  under  consideration.  In  1 69S  a  ves- 
sel from  Madagascar  brought  some  of  this^rain  to 
Charleston,  in  South-Carolma.  The  Captam  gave 
such  a  description  of  it  to  some  of  the  inhabitants, 
that  they  determined  to  try  the  cultivation  of  a 

y  In  1700  the  qtuntity  of  nigir  imported  mto  England  imcmnted  only 
to  4Si,4i5.cwt.  but  in  1 790,  the  conttimption  of  thit  article,  in  the  lame 
conatry,  hid  inereued.to  166,5  73^344  lbs.  The  demmd  for  it  hat  been 
fipidljr  growing  throngh  the  whole  century,  and  it  b  now  to  be  found  in  al- 
oioit  every  hovel,  the  tenant  of  which  hat  tha  meani  of  pvchaaing  it.  8«e 
RaMSAT*!  MtnrWf  p.  34* 
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vegetable  which  appctred  congenial  to  their  soil. 
For  a  number  of  years  they  made  little  progress  in 
it,  not  properly  understanding  the  naiture  erf  the 
soil,  or  the  means  of  culture  favourable  to  its 
growth,  and  having  little  ptospect  of  commercial 
advantage  from  it,  to  animate  their  exertions. 
But  since  the  restraints  and  discouragements  of 
colonial  servility  have  been  taken  off,  oie  cultiva- 
^on  of  .thi$  grain  has  become  much  more  extended, 
4U>t  only  in  South-CaroliYia,  but  also  in  North-Ca- 
rolina and  Georgia,  and  is  now  to  be  regarded  as 
a  principal  staple  of  those  States.* 

Cotton  was  first  cultivated  in  America,  to  any 
•extent,  in  the  century  under  review.  As  it  hap- 
pened with  respect  to  Rice,  the  original  irftpoduo- 
iron  of  this  article  was  many  yeais  prior  to  its  be- 
coming an  object  of  much  attention  and  importance. 
But  the  advantages  which  have  accrued  particu- 
larly to  South-Carotina  and  Georgia,  within  a  few 
years  past,  from. cotton  having  become  a  principal 
object  of  agrrartture  in  those  States,  are  truly  asto- 
nisbmg.  It  is  confidently  asserted,  ^bat  in  some 
cparts  of  those  States,  the  amoudt  of  wealth  has 
Jnorethan  trebled  within  the  last  five  or  six  years, 
iirom  this  source  alone. 

The  cultivation  of  Indigo  in  America  also  com- 
menced within  the  period  of  tlie  present  reftrospcct. 
•This  plant,  which  is  a  native  of  Hindostan,  had  an 
American  residence  first  assigned  to  it  in  Mexico 
and  the  Leeward  Islands.^  Its  introduction  into 
South-Carolina  took  place,  it  is  believed,  about 
4he  beginning  of  the  eighteenth  century,  or  not 
Jong  afterwards.  But  though  this  vegetable  a  few 
years  ago  held  an  important  place  among  the  ob- 

e  Altein^  hafc  been  nade  on  a  «naU  uak,  to  orfttftfie  JUor  In  tl» 
State  of  Miiryiamd,  and  not  whhoQt  taccea ;  but  the  object  4iai  not  betm 
.pnrtued  to  any  profitable  cttent.    .See  Bokdlbt'i  Hmsh^nulfj, 

m  Ratnal*!  Hut9ry  of  tb*  £att  mud  Wut'InOum 
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jects  of  culture  in  that  southern  country,  it  has 
btelv  engaged  much  less  attention  than  formerly. 

The  practice  of  naturalizing  foreign  vegetables ^ 
in  different  soils,  has  been  practised  on  a  more  ex- 
tensiTe  scale,  during  the  eighteenth  century,  than 
in  any  preceding  period.  Amidst  all  the  labour 
and  care  of  the  ancients  to  improve  agriculture, 
they  scarcely  enjoyed,  in  any  degree,  the  adrahtage 
of  witnessing  experiments  of  this  nature.  Each 
country  was  m  a  great  measure  confined  to  its  own 
indigenous  productions;  This  continued^  for  the 
most  part,  to  be  the  case  till  the  beginning  of  the 
century  under  consideration.  Since  that  time  the 
choicest  vegetable  productions  of  different  climates 
have  been  transplanted  to  other  and  distant  re-* 
gions;  and  great  advantages  to  agriculture  have 
arisen  from  this  source.* 

The  cultivation  of  FrUit  trees  has  become  an 
object  of  increased  attention,  and  has  received 
many  improvements  in  the  course  of  the  last  age. 
New  and  delicate  modes  of  propagating  fruit  trees 
have  been  discovered;  new  and  useful  methods  of 
improving  the  flavour,  and  preserving  the  sound- 
ness of  fruit  have  been  adopted ;  and  this  branch 
of  husbandry,  in  general,  rendered  more  import- 
ant and  profitable  than  formerly.  Amdng  many 
who  have  distinguished  themselves  by  rendering 
service  to  this  branch  of  agriculture,  may  be  men- 
tioned Du  H AMEL,  Bradley,  Knight,  Speechlt, 
HiTT,  Walker,  and  very  lately  Forsyth^  who  is 
said  to  have  improved  greatly  on  the  labours  of  all 
who  had  gone  before  him. 

From  the  increased  attention  to  agriculture  and 
gardening,  in  the  course  of  the  last  age,  has  arisen 

i  AstiMkg  many  other  iniuncet  which  might  he  adduced,  it  ii  heliered. 
that  the  Bnmd'frwiMree  was  never  lecn  either  in  Europe  or  America  till 
tofward  the  ck»ie  of  the  eighteenth  centory.  The  late  biiidable,  and,  in  a 
degree,  tucceitful  excrtiooa  of  the  Britiih  government  to  oaturalixe  thii 
tree  id  their  Amerkan  Iilanda,  are  woithy  of  high  prajK. 

sD 
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an  important  fact,  ^ehich  the  friend  of  human 
happiness  must  contemplate  with  pleasure,  viz«  a 
great  increase  in  the  use  of  vegetable  food.  In  the' 
seventeenth  centuiy  animal  food  constituted  an 
nndue  proportion  ot  the  nutriment  of  man.  In  the 
eighteenth  some  progress  has  been  made  towards 
the  correction  of  this  error,  though  this  desirable 
end  is  yet  far  from  being  fully  accomplished/ 

It  would  be  difficult,  in  truth,  to  mention  a  sin- 
gle principle  or  practice  in  agricuhure  which  has 
not  been  more  or  less  improved  within  the  period 
tinder  consideration.  The  advantages  and  defects 
of  particular  soils;  the  efficacy  of  manures;  the 
rotation  of  crops;  the  improvement  of  the  imple^ 
merits  of  husbandry ;  and  the  almost  infinite  variety 
of  inquiries  connected  with  agricultural  pursuits^ 
have  been  investigated  with  ereat  diligence,  and 
have  received  much  elucidation  in  the  course  of 
the  last  age.  For  a  great  amount  of  useful  infor- 
mation on  these  subjects,  and  for  multiplied  im- 
provements in  agriculture  generally,  the  public  is 
indebted  to  Mr.  Miller,  Mr.  Ellis,  Mr.  Mar- 
shall, Mr.  Arthur  Young,  Mr.  Anderson,  Mr. 
GoKE,  Sir  John  Sinclair,  and  many  others,  of 
Great-Britain;  to  Messrs.  Du  Hamel,  Chateav- 

VIEUX,     TOURBILLY,     ROZIER,     TeSSIER,    BrOUS- 

sonet,  TiLLETy  and  Parmentier,  of  France;  be- 
sides many  others,  equally  entitled  to  notice,  in 
other  parts  of  Europe. 

Probably  the  most  complete  and  scientific  work 

on  this  subject  now  in  possession  of  the  public,  is 

the  Phytologia,  or  the  Philosophy  of  Agriculture 

,  and  Gardenings  by  Dr.  Darwin,  of  Great-Britain. 

In  this  work  the  learned  and  ingenious  author  has 

«  Sir  JoH»  Prim  OLE  itatea,  oo  the  avthority  of  Mr.  Millbk,  the  keeper 
•f  the  tetanic  garden  at  Chebea,  and  author  of  the  Gmrdmer't  Ditthmary^ 
that  the  quantity  of  vegetables  wed  in  and  near  y,^iM!d*»"i  at  the  tine  oC 
Ihe  ReTolntion,  in  i68S,  was  not  more  than  ite  tm$h  of  what  was  oicd  m 
the  tame  pUc«  ia  1750.    See  CUiitAT't  iEmrw. 
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latfoduced  a  great  amount  of  curious  information^ 
and  of  judicious  principles  and  precepts;  but  its 
value  is,  doubtless^  diminished  b^  the  whimsical 
opiitions^  on  a  variety  of  subjects,  which  he  so  fre- 
qujsntly  displays.  Perhaps  the  fault  most  worthy 
of  notice  is^  the  ridiculous  extreme  to  which  the 
author  presses  the  analogy  between  the  animal  and 
vegetable  tribes,  and  the  principles  of  vegetation 
^nce  deduced.  In  a  poem  this  would  be  ex- 
cusable; hence  the  Liwes  of  ike  Plants  may  be 
defended ;  but  in  a  sober,  didactic,  philosophical 
'  work,  it  is  much  better  calculated  to  amuse  than 
to  instruct. 

While  the  prificiples  of  tillage  have  been  better 
understood,  and  the  knowledge  of  them  more  ex- 
tensively diffused,  within  a  few  years  past,  numer- 
ous and  very  important  improvements  have  taken 
place  in  the  art  of  selecting  and  rearing  Cattle^ 
%Dd  other  animals  which  fall  under  the  care  of  the 
husbandmen.  The  attention  paid  to  the  breed, 
health,  growth,  and  general  economy  of  the  va- 
rious kinds  of  stock,  within  the  last  half  century, 
in  many  parts  of  Europe ^  and  particularly  in  Great- 
Britain,  has  not  only  been  greater  than  ever  be- 
fore, but  has  also  been  crowned  with  a  degree  of 
success  which  would  once  have  been  thought 
scarcely  possible. 

Connected  with  the  Improvements  in  the  rear- 
ing of  cattle  above  stj^ted,  are  the  new  articles  of 
Provender  for  cattle,  which  have  been  added, 
within  the  last  half  century,  to  those  formerly  in 
use.  For  this  addition  mankind  are,  probably,  in^ 
debted  to  none  more  than  to  Link^its,  and  his 
disciples  in  Sweden ;  the  Abbe  Tessier,  oi  France ; 
and  Mr.  Anderson,  of  Great-Britain,  whose 
writings  on  the  subject  are  among  the  most  learned, 
judicious,  and  useful  extant. 

Besides  the  writings  of  individual  authors  on 
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agriculture,  and  the  various  subjects  connected 
with  it^  many  facts,  discoveries  and  improvements 
have  been  recorded  and  laid  before  the  public,  in 
the  transactions  of  numerous  agricultural  Societies^ 
formed  in  almost  every  part  of  Europe,  and  in 
America.  These  associations  have  proposed  ques* 
tions  to  be  brought  to  the  test  of  experiment  and 
discussion;  have  offered  premiums  and  honours 
for  encouraging  the  necessary  inquiries;  have  in- 
vited free  communications  from  all  classes  of  citi- 
zens; and  by  these  means  brought  to  light  many 
instructive  facts  and  doctrines,  v^htch  the  exertions 
pf  detached  individuals  could  scarcely  have  deve- 
loped. -  It  is,  doubtless,  to  the  influence  of  these 
associations  that  we  are  to  ascribe  much  of  that 
pre-eminence  in  agriculture,  over  all  other  ages, 
which  the  eighteenth  century  claims. 

The  improvements  which  have  taken  place  in 
the  agriculture  of  the  United  States,  during  the 
last  twenty  or  thirty  years,  are  very  great.  Our 
farmers,  it  is  true,  are  far  from  having  kept  pace 
with  their  European  brethren  in  enterprise,  and 
the  adoption  of  new  and  profitable  modes  of  culti- 
vation. Many  of  them  obstinately  adhere  to  prac- 
tices which  have  been  completely  exploded;  and 
neglect  others  and  better,  though  recommended 
by  the  fullest  experience.  But  it  much  remains  to 
be  done,  much  has  also  been  performed  towards 
the  correction  of  this  evil.     Within  a  few  years 

£'  ast,  societies  for  the  promotion  of  agriculture 
ave  been  formed  in  all  the  principal  States  in  the 
Union.  Gentlemen  of  learning,  observation,  and 
property  have  zealously  embarked  in  this  interest- 
ing cause.  The  adoption  of  trans-atlantic  improve- 
ments is  gradually  becoming  more  common ;  and 
the  aspect  of  a  large  portion  of  our  country  indi-? 
cates  a  considerable  increase  of  enterprise  and  of 
^aste  in  husbandry.     The  number  of  our  country- 
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men  wbo  have  contributed  to  the  advancement  of 
agriculture  by  their  writings  is  small.  Among 
these  may  be  mentioned  Chancellor  Livingston, 
Professor  Mitchill,  and  several  other  gentlemen, 
whose  valuable  communications  appear  in  the 
transactions  of  the  Agricultural  Society  of  New«- 
York;  Judge  Peters,  and  Dr.  Logan/  of  Penn- 
sylvania; and  Mr.  Bordeey/  of  Maryland, 


CHAPTER  IX, 
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XHE  progress  of  civilized  man  in  the  mechanic 
arts,  during  the  last  hundred  years,  has  been  asto- 
nishingly great.  To  attempt  a  review,  in  detail, 
even  of  the  principal  inventions,  discoveries  and 
improvements,  which  have  taken  place,  during  the 
period  in  question,  in  this  boundless  field  for  the 
exertion  of  genius  and  enterprise,  would  swell 
this  section  into  many  volumes.  But  happily  the 
minds  of  most  readers  are  so  conversant  with 
many  of  the  objects  which  demand  attention,  in 
this  department  of  the  present  work,  that  such 
minuteness  of  detail  is  as  unnecessary  as  it  is  im- 
possible. 

The  modem  discoveries  in  Mechanical  Philos(h 
phy  have  led  to  great  and  important  improvements 
in  the  mechanic  arts.  The  subserviency  of  those 
discoveries  to  the  progress  of  many  branches  of 
art  will  readily  appear  from  the  perusal  of  the 

d  Agrkmiimral  luquirus  m  PUtUr  tf  Parity  &c.  8to.  Z797. 
#  AgrUmitMral  Rxperimnitt  om  Gyptum^  &C.  8vo.  1797* 
/  iVkr^  m  HutkiAy  amdJtmr^  AJmrt^  &c  Svo.  Z799. 
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chapter  which  relates  to  them.  That  they  have 
contributed,  and  will  probably  yet  contribute,  in 
a  considerable  degree,  to  the  abridgement  of  la- 
bour, to  the  convenience  and  profit  of  artists,  and 
to  the  excellence  and  beauty  of  manufactures,  is 
too  obvious  to  require  particular  explanation 

The  gre^t  discoveries  which  the  philosophers 
of  the  last .  century  made  in  Chemistry,  may  also 
be  considered  as  rendering  very  distinguished  ser- 
vice to  the  mechanic  arts.  On  the  manufacture 
of  all  metallic  and  earthen  wares,  the  improve- 

.  raents  in  chemistry  have  shed  iniportant  lights  and 
indeed  to  all  the  arts  in  the  different  processes  of 
which  heat,  solution,  composition,  distillation,  fer- 
mentation, and  precipitation  are  necessary,  che- 
mical philosophy  has  tumished  valuable  aid. 

Never  were  manufactures  carried  on  upon  so 
idrge  a  scale  as  daring  the  eighteenth  century,  es- 

^  pecially  toward  the  close  of  it.  The  number  of 
hands,  and  the  amount  of  capitals  employed  in 
various  branches  of  manufacture  in  Europe,  may 
be  pronounced,  without  hesitation,  greatly  to  ex- 
ceed the  largest  establishments  of  any  former 
times. 

It  may  ajso  be  asserted,  that  manufactures  in 
general  were  never  carried  on  with  so  much  expe*- 
dition  and  cheapness,  or  with  so  much  elegance  of 
workmanship,  as  at  the  close  of  the  period  under 
review.  It  is  true,  these  circumstances  have  led 
to  an  increased  slightnesSy  and  the  want  of  durahi- 
litr/y  particularly  in  some  articles  of  modem  manu- 
facture; but  in  many  more  cases,  a  great  improve- 
ment in  qualityy  as  well  as  in  elegance,  has  taken 
place. 

•  The  division  and  abridgement  of  labour  were 
carried  to  a  greater  length  in  the  course  of  the  last 
age  than  in  any  preceding  period.  The  influence 
pt  both  these  circumstances  in  promoting  the  me- 
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ctianie  arts,  will  be  readily  appreciated  by  every 
intelligent  reader. 

But  besides  these  general  remarks,  it  will  be 
proper  to  take  notice  of  some  of  the  principal  in^ 
ventions  and  improvements  of  the  mechanical  kind, 
by  which  the  last  age  is  distinguished. 

The  different  kinds  of  machinery  for  Carding 
and  Spinning  Cotton,  which  modern  times  have 
produced,  have  proved  a  source  of  incalculable  ad- 
vantage to  manufacturers,  and  do  honour  to  the 
age.    Less  than  forty  years  ago,  the  only  machine 
much  used  for  reducing  cotton  wool  into  yam,  wras 
the  One-thread'tvheel.     Other  methods,  indeed^ 
had  been  thought  of,  and  proposed  for  promoting 
a  more  easy  and  expeditious  process;  but  without 
any  extensive  or  permanent  success.    At  lengthy 
about  the  year  1767,  Mr.  James  Hargrave,  an 
English  weaver,  constructed  a  machine,  by  means 
of  which  any  number  of  threads,  from  twenty  ta 
eighty,  might  be  spun  at  once,  and  for  which  he 
obtained  a  patent.    This  machine  is  called  ^  Jenny ^ 
and  deservedly  holds  a  high  place  among  nlodero 
inventions.     The  astonishing  abridgement  of  la- 
bour which  it  produces  has  been  too  much  and 
generally  celebrated  to  require  illustration  here. 
Soon  after  the  invention   of  this  machine,  Mr^ 
Hargrave  contrived  a  new  method  o£  carding 
cotton,    more  easy  and    expeditious    than    the 
old  way  of  carding  by  the  hand,  which  was  now 
found  inadequate  to  the  rapid  progress  and  laree 
demands  of  the  improved  mode  of  spinning.     He 
was  succeeded  by  several  other  ingenious  artists^ 
who  laboured  with   success,  and  who  produced 
that  expeditious  plan  of  carding,  by  what  are  com- 
monly called  Cj/tinder-cards,  which  is  now  so  ex- 
tensively and  profitably  practised. 

The  next  and  most  remarkable  improvements 
in  this  kind  of  machinery  were  made  by  Mr.  Ark- 
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WRIGHT,  afterwards  Sir  Richard  Arkwright^ 
also  of  Great-Britain.  He  laid  before  the  pubtio 
his  new  method  of  spinning  cotton,  in  1768,  for 
which  he  obtained  a  patent  m  1769.  In  1775  he 
also  obtained  patents  for  several  engines  which  he 
had  constructed  to  prepare  the  materials  for  spin- 
bingj  The  result  of  his  different  inventions  is  a 
combination  of  machinery,  impelled  by  horses^ 
water,  or  steam,  according  to  circumstances,  by 
which  cotton  is  carded^  roved  and  spun  with  won- 
derful expedition,  and  with  great  exactness  and 
equality/ 

The  effects  produced  by  these  splendid  improve- 
ments, in  extending  the  cotton  manufactures  of 
Great-Britain,  and  in  rendering  them  a  source  of 
national  wealth  and  aggrandizement,  are  generally 
known.  The  number  of  cotton  mills  erfected 
within  a  few  years  past;  the  great  number  of 
hands  to  which  they  afford  employment;  the  im- 
mense capitals  devoted  to  them;  and  their  great 
productiveness,  present  a  spectacle  altogether  un- 
paralleled in  history. 

The  first  British  Calicoes  were  made  in  Lan- 
cashire, about  the  year  1772.  The  manufacture 
of  Muslins  was  first  successfully  introduced  into 
that  country  in  1781.  Both  these  branches  of 
manufacture,  which  were  before  chiefly  confined 
to«  India,  have  lately  gained  an  extension,  and 
assumed  a  consequence  which  must  render  their 
introduction  a  most  important  era  in  the  history  of 
Great-Britain. 

Machines  for  carding  and  spinning  cotton  were 
introduced  into  several  parts  of  the  United  States 
during  the  last  fifteen  years  of  the  century  under 

g  Sir  Richard  Aekwrzoht  wat  bred  a  iurber ;  and  was,  in  the  earfy 
part  of  his  life,  in  very  low  circumstances.  He  rose  in  fortune  and  in  fame 
rapidly ;  and,  in  X793,  died  at  hit  manufactory  in  Derbyshire,  leading 
property  to  the  amount  of  £  500,000  iterling,  or  %^%%5fiO0  dollari.  Har- 
ris's Mi^grofbUai  JDittiMary. 
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»view.  But,  like  most  other  enterprises  in  the 
manufacturing  line,  undertaken  in  our  country, 
they  have  not  been  pursued  either  so  extensively 
or  so  profitably  as  could  be  wished. 

In  this  connection  it  will  be  proper  to  take  some 
notice  of  two  American  inventions,  for  facill« 
tating  the  making  of  wool  and  cotton  Cards. 
About  sixteen  or  seventeen  years  ago,  a  machine 
was  invented  in  Massachusetts,  for  cutting  and 
bending  wire  in  a  state  completely  prepared  for 
sticking  cards.*  Before  this  time  the  cards  used  in 
the  United '  States  were  imported  from  Europe. 
Ever  since  a  sufficient  quantity  has  been  manufac-* 
tured  in  our  own  country  to  supply  its  demands^ 
and,  at  a  late  period,  for  exportation  to  a  considera- 
ble amount.  In  1797,  Mr.  Amos  Whittemore, 
of  Cambridge,  in  Massachusetts,  invented  a  ma- 
chine, which,  by  a  simple  operation,  bends,  cuts, 
and  sticks  card  teeth,  by  the  ^id  of  which  a  dozen 
pairs  of  cards  can  be  ftimished  in  less  time  than 
was  formerly  required  to  make  a  single  pair/ 

Allied  to  the  inventions  above  enumerated  are 
the  improvements  in  the  art  of  Weaving  which 
modem  times  have  produced.  Among  these,  per- 
haps none  is  of  more  importance  than  the  Flying 
Shuttle,  lately  introduced  by  the  artists  of  Greats 
Britain,  Previous  to  the  introduction  of  this  con- 
trivance, when  wide  cloth  was  woven  it  was  ne- 
cessary to  employ  two  or  more  hands  to  execute  the 
work.     The  same  task  can  now  be  executed  by 

h  Two  pcnont  claimed  the  invention  of  this  machine,  ▼tz.  Foster  and 
M'CiiNca.  The  latter  had  his  machine  first  in  use,  being  more  of  a  prar- 
tical  tBechaoic;  but  it  was  said  that  he  had  privately  q^ained  a  tight  of 
FosTBa*s  work,  who  first  planned  the  machinery.  As  it  is  not  easy  to 
sscertaio  the  precise  truth  of  this  question,  so  it  is  of  no  importance  to  the 
public  to  which  of  these  gentlemen  the  honour  belongs.  * 

« In  September,  1799,  William  Wuittemoib  and  Co.  commenced  the 
BHUiafacture  of  cards  with  this  machine,  in  Cambridge.  There  are  now 
twenty  three  machines  of  this  kind  in  operation  at  the  same  manufactory, 
which  are  able  to  furnish  two  bmJrti  do%cm  pahs  of  cards,  00  an  average^ 
ryciy  week. 

IE 


S94  M&hanic  Artt. 

one  person,  and  with  much  more  convenience  and 
epcpedition  than  forrncrly. 

It  was  before  remarked  that  Steam  Engines  were 
scarcely  at  all  known  prior  to  the  eighteenth  cen- 
tury. To  the  honour  of  inventing  and  perfecting 
this  kind  of  machinery  the  artists  of  Great-Britain 
are  entitled.  The  honour  particularly  due  to 
Messrs.  Newcomen,  Beightok,  and  Watt,  on 
this  subject,  has  been  acknowledged  in  a  former 
chapter.  The  force  of  Steam  has  been  applied, 
durincr  the  period  under  teview,  to  the  turning  of 
mills  for  almost  every  purpose;  and  there  is  no 
doubt  that  the  machines  moved  by  this  agent  are 
the  most  powerful  ever  formed  by  the  art  of  man/ 

In  the  erection  of  Bridges,  modern  artists  have 
displayed  unprecedented  boldness  and  enterprise. 
The  first  bridge  constructed  of  cast  iron  was 
-  produced  in-  the  eighteenth  century.  This  was 
erected  over  the  river  Severn,  in  Shropshire,  Souths 
Britain,  in  1779,  by  Mr.  A.  Darley,  an  inge- 
nious iron-master,  assisted  by  the  exertions  of 
Mr.*  J.  Wilkinson,  of  the  same  profession.  The 
second  iron  bridge  was  constructed  on  a  larger 
scale,  over  the  same  river,  in  1796,  upon  a  new 
plan,  by  Mr.  Thelford.  A  third,  on  a  still  larger 
and  more  daring  scale,  was  built  over  the  river 
Wear,  in  Durham,  a  short  time  afterwards,  by 
Rowland  Burdon,  Esq.  To  these  may  be  added 
the  wooden  bridges,  of  several  kinds,  and  on  va- 
rious new  constructions,  which  have  been  invented 
in  the  course  of  a  few  years  past,  both  in  Europe 

j  One  of  these  engines,  m  Improved  by  Mr.  Watt,  and  eiiipteyed  f«r 

draining  the  deep  mines  of  Cornwall,  works  a  pump  of  eighteen  inches  di» 
ameter,  and  upwards  of  icx>  fathom,  or  600  feet  high,  at  the  rate  of  ten  to 
twelve  strokes,  of  seven  feet  long  each,  hi  a  minote,  and  with  one*fifth 
part  of  the  fuel  that  a  common  engine  would  take  to  do  the  same  work. 
The  power  of  this  engine  may  be  more  easily  comprehended  by  saying  that 
k  can  raise  a  weight  equal  to  81,000  lbs.  eighty  feet  high  tn  a  minvte, 
which  is  equal  to  the  combined  action  of  200  good  honei*  Sec  JsAnis 
Card<n^  AddltioMol  Ntics^  P>  iJii  Ncw-YorkediticMu 
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and  America^  and  which  have  proved  sources  of 
great  public  utility. 

In  the  construction  of  MillSj  improvemehts  no 
less  remarkable  and  important  have  been  made^ 
within  the  period  in  question.  Of  these,  some 
have  arisen  from  the  new  light  lately  thrown  upon 
the  laws  of  hydraulics;  and  others  from  the  inge* 
nuity  and  enterprise  of  practical  artists.  The  nu- 
merous experiments  and  discoveries^  and  the 
learned  writings  which  have  been  given  to  the 
world,  in  the  course  of  the  century,  on  this  sub- 
ject, by  Desaguliers,  Emerson,  Smeaton,  Bar^-* 
KER,  and  Burns,  of  Great-Britain;  by  Belidor, 
De  Pargieux,  and  others,  of  France;  by  Ber- 
KoULLr,  of  Switzerland ;  by  Lambert  and  Karst* 
ner,  of  Germany;  and  by  Elvius,  of  Sweden^ 
make  a  most  interesting  part  of  the  mechanical 
history  of  the  age. 

Equally  worthy  of  attention  are  the  successive 
inventions  and  improvements  of  modem  artists,  in 
the  construction  of  all  kinds  of  Wheel  Carriages. 
To  enumerate  these,  and  to  attempt  to  give  a  list 
of  their  authors,  would  be  an  endless  task.  Suffice 
Jt  to  say,  that  the  superiority  of  modern  wheel- 
carriages  over  those  possessed  by  our  predecessors^ 
in  lightness,  elegance,  beauty  of  form,  and  conve- 
nience, is  very  great,  and  constitutes  one  of  the 
mechanical  honours  of  the  age. 

In  the  art  of  Coining  several  important  inven- 
tions have  been  produced,  in  the  course  of  the 
last  century,  which  are  worthy  of  being  remem- 
bered. Probably  the  most  conspicuous  and  valua- 
ble of  these  is  that  by  Mr.  Boulton,  an  artist 
near  Birmingham,  in  Great-Britain.  "  He  has 
lately  constructed  a  most  magnificent  apparatus  for 
coining,  which  has  cost  him  some  thousand 
pounds.  The  whole  machinery  is  nK)ved  by  an 
improved  steam-engine,  which  rolls  the   copper 
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for  half-pence  finer  than  copper  has.  before  been 
rolled  for  making  money ;  it  works  tjie  coupoirs  or 
screw-presses  for  cutting  out  the  circular  pieces  of 
copper,  and  coins  both  the  faces  and  edges  of  th6 
money  at  th^  same  time,  with  such  superior  ex* 
celience,  and  cheapness  of  workmanship,  as  well 
as  with  marks  of  such  powerful  machinery,  as 
must  totally  prevent  clandestine  imitation,  and, 
in  consequence,  save  many  lives  from  the  hand  of 
the  executioner.  By  this  machinery  four  boys,  of 
ten  or  twelve  years  of  age,  are  capable  of  striking 
thirty  thousand  guineas  in  an  hour,  and  the  ma- 
^hine  itself  keeps  an  unerring  account  of  the 
pieces  struck."* 

Several  modem  improvements  in  the  art  of 
Printing  deserve  a  place  in  this  imperfect  list. 
The  first  worthy  of  being  mentioned  is  the  Stereo- 
typed plan  of  printing,  which  has  lately  become  so 
fashionable,  especially  in  France.  This  plan  was 
first  invented  in  1725,  by  Mr.  Ged,  a  goldsmith^ 
of  Edinburgh,  who,  among  other  books,  printed 
a  very  neat  edition  of  Sallusty"  in  his  new  method. 
Owing,  however,  either  to  some  defect  in  the  plan, 
or  to  the  want  of  skill  in  the  execution  of  his 
specimen,  Mr.  Ged*s  invention  seems  to  have  at- 
tracted but  little  notice.  In  1782  Mr.  Alexan^ 
DER  TiLLOCH,  of  Great- Britain,  revived,  or  rather 
re-discovered  this  art;  for  he  is  said  to  have  been 
ignorant  of  Ged*s  contrivance  till  long  after  he 
had  announced  his  own.  The  subsequent  year  he 
took  out  a  patent  for  it,  in  conjunction  with  Mr. 
Andrew  Foulis,  printer  to  the  University  of  Glas- 

i  Darwin's  Botanh  Gardftif^zrt  i.  canto  r»  note. 

I  This  word,  which  M.  Didot  of  France,  seemt  to  have  fatt  enplojed^ 
li  derived  from  the  Oreek  wordf,  ^rt^io^^  $oisJtu^  and  tvtoc  (x^'t  ^e** 
noting  that  the  types  are  soldered,  or  otherwise  connected  together. 

M  In  the  title  page  of  this  edition  there  are  the  following  words,  Tflk 
BMnBurgbh  Gulitlmus  Ctd^  aurlfaher  EJimemsh^  mm  tjph  mMihUf  wt  9wJ^ 
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ipDW.  About  the  year  1789  M.  Dibot,  of  France, 
seems  to  have  invented,  a  third  time,  this  valuable 
art,  and  to  have  contrived  several  important  im- 
provements, which  render  his  mode  much  more 
convenient  and  useful  than  that  of  any  of  his  pre- 
decessors.* The  Stereotype  plan  of  printing  is  most 
happily  calculated  to  secure  accuracy  in  numeric* 
cal  tables,  and  in  books  of  a  similar  kind.  Indeed, 
for  publishing  all  works  of  classical  character,  ex- 
tensive sale,  and  permanent  demand,  it  is  an  \n^ 
valuable  acquisition.  The  beautiful  editions  of 
several  Greek  and  Roman  classics^  which  have 
been  executed  in  this  manner,  by  the  French  artist 
above  mentioned,  are  well  known  to  be  favourable 
specimens  of  this  far-famed  improvement. 

In  a  considerable  degree  resembling  the  Stereo*- 
type,  is  the  Logcgraphic  mode  of  printing,  an  in* 
vention  announced  in  1783,  by  Mr.  H.  Johnson, 
of  Great-Britain.  In  this  invention  the  types  for 
printing,  instead  of  answering  to  single  letters j  are 
made  to  correspond  to  whole  words;  a  circum* 
stance  which  points  out  the  etymology  of  the 
name.  The  advantages  of  this  new  mode  are  said 
to  be  these:  That  the  compositor  has  less  charged 
upon  his  memory  than  in  the  common  way,  that 
he  is  much  less  liable  to  error;  that  he  saves  time, 
inasmuch  as  the  type  of  each  word  is  as  easily 
and  as  readily  set  as  that  of  a  single  letter;  that 
the  distribution  afterwards  is  more  simple,  easy 
and  expeditious;  and  that  no  extraordmary  ex-* 

m  The  Sisrttiype  mode  of  printing  adopted  by  Didot  it  •§  follow*.  Thi 
paf^e  it  first  set  up  in  moveable  typet ;  a  mould  or  impretiion  it  then  taken 
off  the  page  with  any  luitable  plattic  material;  and  afterwards  at  maojT 
tolid  pages  are  catt  from  the  mould  at  may  be  wanted.  The  plan  adopted 
by  Geo  and  othert  teemt  to  have  been  different.  Alter  setting  op  tho 
^ge  with  moveable  types*  they  soldered  them  together,  and  thtks  formed 
a  permanent  page,  from  which  at  many  copies  might  be  stricken  as  wcrt 
desired.  The  comparative  merits  of  these  different  pbaa  will  readily  pre* 
icnt  tbemtelvet  to  the  intelligent  reader. 
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pense,  lior  greater  number  of  types  i&  required  in 
this  than  in  the  common  mode  of  printing-/ 

Another  improvement  in  the  art  of  printing, 
which  belongs  to  the  last  age,  is  the  kind  of  im- 
pression called  FaC'Simile^  or  forming  the  types  in 
such  a  manner  as  precisely  to  resemble  the  manu^- 
script  intended  to  be  copied.  The  first  approach 
to  this  method  of  printing  was  the  Medicean 
Virgil,  printed  at  Florence,  in  1741.  This,  how- 
ever, though  an  approximation  to  the  plan,  was 
by  no  means,  strictly  speaking,  what  is  now  meant 
hyfac-stmile  printing,  as  the  resemblance  of  the  ma* 
nuscript  was  not  complete.  The  first  great  work 
of  this  kind  was  the  New  Testament,  of  the  Alex* 
andrian  MS.  in  the  British  Museum,  published  by 
Dr.  WoiDE,  in  1786,  which  exhibits  its  prototype 
to  a  degree  of  similarity  scarcely  credible.  Since 
that  time,  a  few  other  works,  of  considerable  ex- 
tent, have  been  published  on  the  same  plan,  par- 
ticularly Dr.  Kipling's  edition  of  the  four  Gospels 
and  the  Acts  of  the  Apostles,  according  to  the 
MS.  of  Beza.  But,  for  the  most  part,  tne  prac* 
tice  in  question  has  been  confined  to  manuscripts 
of  small  extent,  and  to  objects  of  especial  cu- 
riosity.' 

The  art  of  forming  typeSy  for  printing,  has  also 
received  considerable  improvements  in  the  course 
of  the  eighteenth  century.  Among  the  numerous 
authors  ot  these,  the  celebrated  JohnBasrerville, 
an  English  artist,  deserves  particular  notice.  The 
diligence,  zeal,  and  success  with  which  he  applied 
himself  to  improve  the  mode  of  founding  types, 
and  to  give  them  a  more  beautiful  form,  are  well 
known  J  as  well  as  the  numerous  editions  which 
he  was  enabled  to  give  of  important  works,  parti- 
cularly the  Latin  classics,  in  a  style  of  elegance  far 

•  £titycl0fi4nHa,  Art.  Lpg9graphy. 

p  Motttbiy  Rrview,  of  London.     toL  lii.  M.  3.  p*  %4t. 
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surpassing  ievery  thing  of  the  kind  which  had  be- 
fore issued  from  the  press.  Various  inventions,  to 
abridge  labour  in  the  business  of  letter-foundery, 
bave  also  been  made  within  this  period;  of  these, 
perhaps,  few  are  entitled  to  be  mentioned  with 
more  respect  than  that  of  Mr.  Apollos  Kinsley, 
an  ingenious  American,  who  is  said  to  have  devised 
a  method  of  abbreviating,  to  an  astonishing  degree, 
the  necessary  process  in  this  manufacture.^ 

The  discoveries  made  within  a  few  years  past 
in  the  philosophy  of  Tanning,  have  greatly  facili- 
tated the.  process,  and  promoted  the  interests  of 
that  important  art.  For  these  the  public  are  in* 
debted  to  Dr.  Macbride,  Messrs.  Fay,  Sbguin, 
Desmond,  and  several  others. 

The  still  more  numerous  and  radical  improve- 
noents  which  late  years  have  produced  in  the  art  of 
Breivingy  are  no  less  worthy  of  notice.  The  suc- 
cessive investigations,  and  valuable  writings  of  Sir 
Robert  Murray,  M.  Combrune,  Mr.  Richard- 
son, Mr.  Ker,  and  Mr.  Long,  on  this  subject,  are 
worthy  of  respectful  notice  in  marking  the  progress 
of  the  age  under  review. 

In  the  art  of  Bleaching,  also,  important  disco- 
veries and  improvements  were  made,  in  the  course 
of  the  last  age,  especially  toward  the  close  of  it. 
The  speculations  and  experiments  of  Drs.  Home 
and  Black,  and  Mr,  Watt,  of  Great-Britain; 
and  of  Messrs.  Chaptal,  Berthollet,  Pajot 
DE  Ciiarmes,  and  Beaume,  of  France;  besides 
those  of  many  other  chemists  and  practical  artists, 
have  contributed  to  place  this  art,  so  interesting  to 
manufacturers,  entirely  on  a  new  footing,  withm  a 
few  years  past.  Instead  of  the  old  process,  which 
ordinarily  employed  a  number  of  weeks,  and  even 
several  months,  recent  discoveries  have  furnished 

f  ^mtrUan  JUvitv,  Mfid  LiUrury  JturutU^  tdI.  L  No.  X. 
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means  of  reducing  cloth  to  a  state  of  beautijful 
whiteness  in  a  few  hours. 

In  the  art  of  Dyeing  no  less  signal  progress  has 
beeri  made  within  a  tew  years.  The  learned  in- 
vestigations and  laborious  experiments  which  have 
been  successively  instituted  for  the  improvement  of 
this  art,  by  Dufay,  Hellot,  Macquer,  D'Ap- 
j-iGNY,andBERTHOLLET,  of  Francc;  and  by  Messrs. 
Delaval  and  Henry,  and  Dn  Bancroft,''  and 
others,  of  Great-Britain,  are  very  honourably  dis- 
played in  their  respective  works,  and  have  been 
productive  of  great  utility  to  several  of  the  manu--^ 
facturing  classes  of  the  community. 

In  the  eighteenth  century  the  first  Porcelain  ware 
ever  manutactured  in  Europe  was  produced.  The 
account  of  the  invention  is  curious.  John  Fre- 
derick Bottger,  a  German,  about  the  year  1706," 
believed,  or  pretended,  that  he  had  learned  the 
art  of  transmuting  various  substances  into  gold, 
from  a  goldsmith  at  Berlin.  He  went  into  Saxony, 
and  was  allowed  all  the  requisite  materials,  and 
every  assistance  necessary  for  prosecuting  his  ope- 
rations, by  certain  persons  who  thought  proper  to 
encourage  him.  For  several  years  he  laboured  in 
vain.  At  last,  imputing  his  want  of  success  to  the 
crucibles  not  being  of  a  proper  quality,  he  at- 
tempted to  make  these  vessels  himself,  of  a  hard 
and  durable  kind ;  and  in  this  attempt  he  acciden-* 
tally  produced  porcelain.'  The  manufacture  of  this 
article  was  afterwards  extended  to  France,  Italy, 
and  Great- Britain.  But  of  all  the  countries  of 
Europe,  France  produces  porcelain  in  the  greatest 
quantity,  and  of  the  best  quality. 

For  many  of  the  improvements  lately  made  in 
several  of  the  manufactures  last  mentioned,  we  are 

r  Experimental  Meseareha  fncemmg  the  PhUox9pby  •/  Permanetft  CUmru 
by  E.  Bancioft,  M.  D.  &c.  1794. 
/  MoMtU^  Heviexv,  To|.  tk  N.  S.  p.  545. 
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hiuth  indebted  to  modern  Chemistry.  The  im-» 
portant  aid  furnished  to  these^  and  a  multitude  of 
other  mechanical  operations,  by  the  facts  and 
principles  brought  to  light  in  the  course  of  recent 
chemical  inquiries,  is  too  well  known  to  require 
explanation. 

The  manufacture  of  Metallic  Wares,  in  moderrt 
times,  has  made  astonishing  progress,  both  in  ex-^ 
tent  and  refinement.  In  Great-Britain  especially^ 
those  branches  of  the  mechanic  arts  which  belong 
to  metallic  substances,  and  particularly  the  manu- 
factures of  Iron f  have  received  the  greatest  degree 
of  improvement.  The  workmen,  of  that  counttyi 
in  this  department  of  art,  have  been  enabled,  with- 
in a  few  years  past,  by  various  inventions  and  dis- 
coveries, to  unite  rapidity  of  execution,  elegance 
of  form  and  polish,  excellence  of  quality,  and 
•cheapness  of  price,  in  their  manufactures,  to  a  de- 
gree without  example  in  the  history  of  human  in* 
genuity. 

But  to  recite  the  mechanical  inventions  and  im<» 
provements  which  belong  to  the  period  under  re- 
view would  be  a  task  almost  without  limits.  To 
this  class  belong  the  ingenious  experiments  and 
valuable  discoveries  by  Mr.  Wedgewood,  in  the 
art  of  Pottery,  and  in  various  kinds  of  manufac- 
tures in  Clayi  the  invention  of  a  new  and  more  du- 
rable kind  of  Stucco  than  had  ever  been  used  be* 
fore,  by  Mr.  Higgins;  the  numerous  improve- 
ments which  have  been  made  in  the  composition 
and  manufacture  of  Glass s  the  almost  countless 
new  plans  for  improving  the  construction  of  Zampx, 
by  Argand  and  others;  the  various  modes  pro- 
posed for  rendering  Stoves  and  Fire-places  more 
economical  and  comfortable,  by  Franklin,  Rit- 
TENHousE,  RuMFORP,  and  Peale;  the  new  de- 
grees  of  perfection  to  which  Clocks  and  oihcf 

iP 


402!  Mechanic  ArU. 

Chrommeter^  have  been  carried  j'  the  invention  of* 
Hew  vegetable  materials  for  the  formation  of  Papery , 
more  plentiful,  and  easy  of  access  than  those  of 
which  alone  it  had  been  before  made  •/  the  method 
of  renovating  old  paper,  by  a  chemical  process^ 
cleansing  it  from  all  foreign  matter,  discharging  the 
ink,  and  rendering  it  again  fit  to  receive  new  im- 
pressions; the  methods  which  have  been  devised 
for  multiplying  copies  of  prints  and  manuscripts, 
with  ease,  expedition,  and  cheapness;  the  various 
plans  for  cutting  NailSy  instead  of  the  old  and  te- 
dious method  of  forming  them  on  the  anvil,  besides 
a  multitude  of  others,  scarcely,  if  at  all  less  im- 
portant, which  time  would  fail  to  enumerate. 

Finally,  the  effects  of  the  various  improvements 
which  have  been  introduced  into  every  department 
of  the  mechanic  arts,  during  the  last  age,  in  pro- 
moting the  conveniency,  cheapness,  and  elegance 
of  living y  will  readily  occur  to  the  most  careless 
observer.  No  one  will  say  that  it  indicates  undue 
partiality  to  our  own  times  to  assert,  that  at  no 
period  of  the  world  was  the  art  of  livings  especi- 
ally the  comforts  and  conveniences  of  domestic 
life,  ever  on  so  advantageous  a  footing  as  at  presents 
Ancietit  writers,  indeed,  have  given  highly  co- 

f  Among  the  fereral  improvers  of  Timfhtferi,  doring  tBe  latC  ftge^ 
Harbison,  Arnold,  and  Kcndall  were  before  mentioned  m  deserwijf 
particular  praise.  Ihe  first  named  was  bied  a  carpenter,  and  began 
t>7  making  wooden  clocks.  It  is  unnecessary  to  add,  that,  by  tlw  force  Oi^ 
Ills  genius  he  rote  to  the  highest  eminence  u  an  artist. 

V  There  is  a  particular  reference  here  to  the  discovery  of  the  Rer.  Mr. 
ScNOBR,  of  Germany,  that  a  certain  aquatic  plant,  called  by  Linnjio* 
C§mftrva  RhntJaru,  is  capable  of  being  manufactured  into  paprr,  of  aa  et- 
celient  a  quality  as  that  made  of  rags,  and  at  less  ezpeose.  The  same  disco- 
very was  made  a  short  time  afterwards  by  Robbrt  A.  Litimgstoit,  £s^« 
late  Chancellor  of  the  State  of  New- York,  and  now  Minister  Plenipotentiary 
to  the  French  Republic,  without  any  knowledge  of  what  Mr.  Sehobr  had 
done ;  and  indeed  some  time  before  the  German  discovery  had  been  conn 
municated  to  the  public.  It  has  been  also  ascertained  that  paper  of  an 
excellent  quality  may  be  made  of  common  Straw,  and  that,  in  a  state  of 
n^xturs  with  other  materialsi  even  Sawdust  is  ufeful  in  fabricating  tho 
same  subitaoctb 
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loured  pictures  of  the  magnificence  and  sensuality 
xpehich  reigned  at  different  times,  in  Greece  and 
Home;  and  in  more  modem  days  we  read  many 
descriptions  of  luxury  which  superficial  thinkers 
would  suppose  to  indicate  much  greater  plenty^ 
comfort,  and  splendour,  than  are  now  commonly 
enjoyed.  But  they  are,  for  the  most  part,  descrip- 
tions of  plenty  without  taste,  and  of  luxury  witn- 
ont  enjoyment.  When  we  compare  the  ancient 
modes  of  living,  with  the  dress,"  the  furniture^  the 
equipage,  th^  conveniences  of  travelling,  and  the 
iocomparably  greater  ease  with  which  the  same 
amount  of  comfortable  accommodation  may  be 
obtained  at  present,  none  can  hesitate  to  give  a 
decided  preference,  in  all  these  respects,  to  mo* 
dem  times.  Perhaps  it  would  not  be  extrava* 
gant  to  say  that  many  of  the  higher  orders  of 
mechanics  and  day  labourers  now  wear  better 
clothes,  and  live,  not  more  plentifully,  but  in 
some  respects  more  conveniently,  more  neatly, 
and  with  more  true  taste,  than  many  princes  and 
kings  were  in  the  habit  of  doing  two  centuries  ago, 
and  in  a  manner  quite  as  pleasant  as  multitudes 
of  a  rank  far  superior  to  themselves^  at  a  later 
period.  In  short,  the  remarkable  and  unprece* 
dented  union  of  neatness  and  simplicity,  cheapness 
and  elegance,  which  has  been  exhibited,  in  the 
art  of  living,  within  the  last  thirty  or  forty  years, 
is,  at  once,  a  testimony  of  the  rapid  improvement 
of  the  mechanic  arts,  and  one  of  the  most  unques- 
tionable points  in  which  we  may  claim  a  superi-^ 
ority  over  our  predecessors. 

«  When  the  snith«r  ipeakf  of  the  foperiority  of  modern  dnu  to  the  an* 
ciest,  he  withet  to  be  understood  not  as  asserting  that  it  u  snperior  in  ita 
firm:  this  he  is  persiuded  would  not  be  in  all  respects  true :  the  full  and 
Sowing  garments  of  the  Oreeks  were,  probably,  more  healthful,  as  well 
■s  more  graceful ;  but  in  the  texture,  cwroenietwy,  and  eheafmet*  of  dress,  i^ 
k  presnmed  later  fashaoot  haye  greatly  the  advanuge. 


(     *04     ) 
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FINE    ARTS. 


On  the  State  of  the  fine  arts,  during  the  eighteenth 
century,  it  is  not  easy  to  speak  in  general  terms. 
Were  any  remark  of  this  kind  to  be  made,  it  ought 
probably  to  be,  that  in  this  department  of  genius, 
the  last  age  fell  considerably  below  some  pre* 
ceding  centuries.  In  all  the  branches  of  art,  in- 
deed, which  come  under  this  denomination,  the 
period  which  we  are  considering  had  its  Jumina-^ 
ries;  but  they  were  only  in  a  few  instances  of  the 
first  magnitude.  For  this  comparative  deficiency 
some  at  least  plausible  reasons  may  be  assigned. 

It  has  been  said  that,  though  an  art,  in  its  pro- 
gress toward  perfection,  is  greatly  promoted  by 
emulation,  yet,  after  arriving  at  maturitj^,  its  de- 
cline is  no  less  hastened  by  uie  same  spirit.  On 
this  principle  it  has  been  supposed  that  the  great 
works  of  tne  ancient  masters,  presenting  to  modem 
artists  so  high  a  degree  of  excellence,  either  dis- 
couraged all  competition,  or  prompted  those  who 
would  not  submit  to  be  humble  imitators,  to  at- 
tempt something  new,  which,  in  most  cases, 
proved  to  be  degeneracy  rather  than  improvement. 

Much  greater  pains  have  been  taken,  during 
the  last  age,  to  form  many,  by  laborious  instruc- 
tion, to  practise  the  fine  arts,  than  to  encourage 
and  honour  those  who  possessed  native  genius^ 
Hence  the  number  of  smatterers  in  the  arts,  dur- 
ing this  period,  has  risen  to  an  unprecedented 
limount.  These  have  all  subtracted  more  or  less 
fif  the  patronage  which  woi^ld  otherwise  have  bee^ 
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directed  to  the  most  deserving ;  and  thus,  by  ob- 
vious means,  robbed  the  latter  of  no  small  share 
"both  of  fame  and  excellence. 

But  if  the  eighteenth  century  were  less  distin- 
guished than  some  preceding  ages,  for  producing 
specimens  of  first-rate  excellence  in  the  fine  arts, 
it  may  safely  be  pronounced  to  exceed  all  other  pe- 
riods in  forming  numerous,  large,  and  splendid  col- 
lections of  specimens  of  this  kind.  The  monu- 
ments of  human  genius,  especially  in  painting  and 
sculpture,  collected  and  displayed  in  the  city  of 
Paris,  at  the  close  of  the  century,  are  undoubtedly 
more  numerous  and  magnificent  than  were  ever 
before  exhibited  in  one  place.*'  Next  to  these  the 
collections  of  a  similar  kind  in  Germany,  Peters-* 
burgh,  and  Great-Britain,  are  entitled  to  high  dis-» 
tinction  for  their  extent  and  excellence. 

In  several  of  the  departments  of  the  fine  arts 
there  are  a  few  names  and  improvements  which 
distinguish  the  eighteenth  century,  and  which  de>- 
serve  to  be  noticed  in  this  retrospect.' 

N  PAINTING. 

In  this  noble  art  the  century  under  considera- 
tion is  honourably  distinguished.  From  the  fif- 
teenth century  till  toward  the  middle  of  the  eigh- 
teenth, scarcely  any  painters  of  first-rate  excel- 
lence had  appeared.    The  mantles  of  those  great 

• 

w  The  violation  committed  on  the  treafurei  of  the  fine  arts  in  Ttalj,  in 
the  coune  of  the  late  war,  under  the  sanctbn  of  the  French  ^OTcmment^ 
while  it  certainly  cannot  be  juitified  on  the  principles  of  national  probity 
mnd  honour,  may,  perhaps,  have  an  oniaYODrable  influence  on  the  progress 
pf  the  aru  in  France. 

«  Several  of  the  facts  and  names  mentioned  in  this  chapter  were  commu- 
nicated to  the  author  by  Mr.  John  R.  MuaaAY,  of  the  city  of  New- York, 
a  young  gentleman  of  extensive  information,  and  excellent  taste  in  the  fine 
arts,  who  has  just  returned  to  his  native  country,  after  making  the  tour  of 
Europe,  where  he  viewed  the  noble  collections  which  that  part  of  the 
world  affords,  with  a  degrrec  of  intelligence  and  accuracy  of  observation  b^ 
Ho  means  conunon  «mon|;  travellers. 
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masters,  Michael  Angelo,  Raphael,  and  other 
contemporary  artists,  seem  not  to  have  faJJen  upon 
any  oi  their  successors.  At  the  commencement  of 
the  century  Kneller,  Dahl,  Richardsok,  Jer* 
VAS,  and  Thornhill,  of  Great-Britain,  were  con- 
spicuous in  their  respective  departments  of  paint-* 
ing ;  as  were  also  Cignani,  Giordano,  M ar atti, 
Jauvenet,  and  many  others  on  the  continent  of 
Europe.  JBut  these  artists,  though  unquestionably 
of  the  first  class  then  known,  were  inferior,  parti* 
cularly  the  former  group,  to  many  who  had  gone 
before  them,  and  by  no  means  equal  to  some  of 
their  successors. 

Though  the  eighteenth  century  produced  fewer 
painters  of  great  and  original  genms  than  several 
preceding  ages;  yet  it  is  remarkable  for  having 
produced  an  unprecedented  number,  who,  with  a 
moderate  portion  of  genius,  and  with  great  indus- 
try, have  risen  to  high  jespectability  in  this  art. 
There  was,  no  doubt,  more  painting  perfonrted  by 
artists  of  this  period,  than  during  any  former  one  of 
similar  extent  since  the  art  was  cultivated.  The 
most  numerous,  and  the  most  excellent  painters,  dur- 
ing the  century  in  question,  have  been  produced  in 
Jtaly,  Great-Britain,  France,  and  the  United  States. 

The  painters  of  Great-Britain,  about  the  year 
1750,  with  the  view  of  promoting  their  art,  asso- 
ciated together,  and  formed  a  kmd  of  academy^ 
which  was  supported  by  annual  subscription .  This 
association  was  continued,  with  various  changes 
in  the  degree  of  its  respectability  and  success,  until 
1768,  when  the  Rcnfal  Academy  of  Paintings  Sculps 
ture,  and  Architecture  was  established,  under  the 
auspices  of  the  British  King,  and  composed  of  the 
ablest  artists  residing  in  that  country.  In  the 
establishment  of  this  institution  no  individual  was 
more  active,  or  exerted  a  more  useful  influence, 
than  Sit  Joshua  Reynolds,  who  held  the  highest 
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rank  in  his  profession^  and  who  was,  for  many 
years.  President  of  the  Academy.  From  the  rise 
of  this  institution,  which  at  once  furnished  a  School 
for  instruction,  a  scene  of  Annual  Exhibition,  and 
numerous  excitements  to  emulation,  we  may  date 
the  revival  of  a  correct  taste  for  the  fine  arts  ia 
Great-Britain. 

In  the  last  twenty  years  of  the  century,  many  spe- 
cimens of  painting  were  produced  by  British  art- 
ists, which  give  them  high  distinction  in  a  com- 
parative estimate  of  their  talents 'with  those  of  other 
nations.  Towards  producing  this  effect  much  has 
been  ascribed  to  the  eloquent  and  instructive  dis- 
courses of  Sir  Joshua  Reynolds,  who  appears  to 
have  taken  unwearied  and  successful  pains  to  form 
the  taste  of  his  pupils  on  the  principles  of  the  great 
masters  of  the  Italian  and  Flemish  schools.  His 
exertions  to  promote  a  just  taste  in  this  art  have 
been  very  honourably  seconded  by  those  of  West/ 
FusELi,  and  others  who  hold  a  distinguished  place 
in  the  British  school  of  arts. 

The  Historical  Painters  of  the  eighteenth  cen- 
tury were  numerous,  and  some  of^them  highly 
respectable.  Among  these  Cignaki,  Giordano, 
Mar ATTi,  and  Jauvenet,  before  mentioned,  held^ 
early  in  the  century,  an  honourable  rank.  At 
later  periods,  the  Italian  school  has  been  adorned 
by  Battoni,  Mengs,  Martini,  Dietrich,  and  se- 
veral others.    In  Great-Britain  the  works  of  Westj 

y  IAt,  Benjamin  West  (bow  Sir  Benjamin)  is  m  nttiw  of  Peilii^l* 
taniA.  About  the  year  1 763  he  went  to  Italy,  under  the  jNitroiuige  of  Wi  l- 
iTAM  AtLEN,  Etq.  Chief  Justice  of  the  then  province«  whose  son  aecom* 
feanied  hinu  After  studying  the  monvments  of  ancient  and  modem  gcaiag 
an  Italy,  be  went  to  Oreat-Britain,  where  he  has  since  resided,  and  whore  the 
productioiis  of  his  pencil  have  been  rewarded  with  distinguished  honours  and 
onelument.  The  works  of  this  artist  are  too  numerous  to  he  mentioned* 
His  suite  of  taered  paintings  for  the  Royal  Chapel  at  Windsor  have  been 
touch  celebrated.  Besides  these,  his  Dtatk  »/  IVotfe^  his  BattiffLa  Htgae, 
his  Smiiie  oftbt  Btjnt^  and  his  Flmd^  are  considered  as  deserving  particular 
distinction.  He  is  said,  by  some  good  judges,  to  bC|  oo  the  whol€«  thd 
gicatm  ptistcr  in  hia  deptrtniMt  now  living. 
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Reynolds,  CoPELY/'and  Trumbull/ have bceii 
much  celebrated.  In  France  the  national  taste 
had  been  for  some  time  perverted  by  the  influence 
of  Boucher.  But  in  the  latter  half  of  the  cen- 
tury a  better  taste  was  formed  in  that  country  by 
the  genius  and  exertions  of  David,  GiTerrin,  Vin- 
cent, P^egnault,  Gerrard,  and  Girodet,  whose 
productions  hold  a  high  place  in  the  estimation  of 
modern  connoisseurs. 

The  eighteenth  century  is  distinguished  above 
all  preceding  ages  by  the  remarkable  prevalence  of 
a  taste  for  Lomic  Painting.  The  great  original  in 
this  branch  of  the  art  was  William  Hogarth,  aa 
English  artist,  whose  genius  and  works  have  been 
long  and  universally  famed.  This  wonderful  cha- 
racter is,  perhaps,  to  be  viewed  rather  as  a  writer 
of  comedy  with  a  pencil,  than  as  a  painter.  He 
invented  a  new  species  of  dramatic  painting,  in 
which  all  the  ridicule  of  life  became  concentrated 
and  embodied  by  his  magic  touch,  to  a  degree  alto- 
gether unknown  in  any  former  artist,  and  m  which 
he  will  probably  hereafter  have  few  equals.  His 
talent  for  depicting  the  comic  is  thus  described 
by  one  of  his  coteniporaries.  "  If  catching  the 
manners  and  follies  of  an  age  '  living  as  they  rise,' 

«  Mr.  J6uN  SiNOL^TON  CoPBLT  u  a  native  of  the  State  of  Maanchu* 
tetts.  He  went,  a  few  years  ago,  to  Great- Britain,  where  he  was  patro- 
nised and  instructed  by  Mr.  West,  and  where  he  has  been  since  very 
honourably  distinguished  as  an  artist.  His,2)ra/£  ef  Chatham,  and  his  Sitgt 
0f  Gihraliar,  arc  generally  considered  among  the  most  respectable  mona« 
jnents  of  his  genius. 

a  Mr.  JoBN  Trumboll  is  a  native  of  the  State  of  Connecticut.  His 
father  was  Governor  of  that  State  for  a  number  of  years,  and  was  much 
distinguished  for  his  talents  and  patriotism.  His  Ezcclleacy  Jonathait 
Trumbull,  the  present  Governor  of  Connecticut,  is  his  brother.  This 
gentleman  early  discovered  a  great  fondness  for  the  art,  in  which  he  has 
unce  made  such  honourable  proficiency.  He  studied  for  some  time  under 
the  direction  of  his  illustrious  countryman,  Mr.  West,  who  is  not  more  dis- 
tinguished by  his  abilities  as  an  artist,  than  by  his  exertions  in  bringing 
forward  American  genius.  Mr.  Trumbull  has  presented  the  public  with 
several  historical  paintings,  which  place  him  high  among  the  artists  of  the 
eighteenth  century.  His  best  pieces  are  the  DtaiS  •/  Jliasir^Mtri^i  thm 
SatiU  of  Buiitrs  Hill^  and  the  Swiu^f  GikraUar. 
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if  general  satire  on  vices  and  ridicules,  familiarised 
by  strokes  of  nature,  and  heightened  by  wit,  and 
the  whole  animated  by  proper  and  just  expressions 
of  the  passions,  be  comedy,  Hogarth  composed 
comedies  as  much  as  Moli£;re»  He  is  more  true 
to  character  than  Congreve;  each  personage  is 
distinct  from  the  rest,  acts  in  his  sphere,  and  can- 
not be  confounded  with  any  other  of  the  dramatis 
persona.  Hogarth  had  no  model  to  follow  and 
hnprove  upon.  He  created  his  art,  and  used  co- 
lours instead  of  language.  He  resembles  Butler  ;. 
but  his  subjects  are  more  universal;  and  amidst  all 
his  pleasantry,  he  observes  the  true  end  of  comedy, 
reformation.  There  is  always  a  moral  to  his  pic- 
tures."* It  is  remarkable,  however,  and  deserves 
to  be  mentioned  as  an  instructive  fact,  that  while 
his  mind  was  so  richly  stored  with  materials  for 
exhibiting  the  common  scenes  of  life;  while  he 
possessed  such  unrivalled  powers  in  displaying  the 
ridiculous,  he  could  not  rise  to  the  great  historical 
style  of  painting,  and  whenever  he  attempted  it 
egregiously  failed.' 

It  is  worthy  of  remark,  that,  since  the  time  of 
Hogarth,  a  taste  for  Caricatura,  and  for  comic 
painting  in  general,  has  evidently  increased,  es- 
pecially in  Great-Britain,  to  a  degree  beyond  all 
former  example.  Notwithstanding  the  phleg- 
matic character  usually  ascribed  to  the  British, 
it  is  a  curious  fact,  that,  in  no  country  on  earth 
has  the  taste  for  this  species  of  painting  been  so 
feshionable,  or  carried  to  so  high  a  degree  of  per- 
fection. In  a  particular  department  of  comic 
painting,  Mr.  Henry  Bunbury  has  much  dis- 
tinguished himself  His  exhibitions  of  scenes  in 
Tristram  Shandy,  and  other  works,  present  his 


I  Lord  Orfoed's  (Hoeacb  Walpolb's)  fr^rhf  toL  iii.  p.  453,  ftc^ 
s  Sir  JotHDA  RxTMOiiO't  fFwht  voL  u.  p.  x6|. 

SG 
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genius  in  Very  strong  and  lively  colours,  and  dtf-*^ 
serve  to  be  mentioned  among  the  signal  pecu- 
liarities of  the  ace.  Bunbury  is  the  only  success-* 
ful  imitator  of  Hogarth,  and  is  among  the  very 
few  imitators  who  rise,  in  their  respective  kinds  of 
excellence,  to  full  equality  with  their  original. 
Like  his  great  predecessor,  he  displays  more  hu-* 
mour  when  he  invents  than  when  ne  illustrates. 

It  is  probable  that  Portrait  Painting  was  never 
before  so  much  practised  as  in  the  eighteenth  cen- 
tury/ In  this  branch  of  the  art  Sir  Joshua  Rey- 
KOLDS  was  the  gfeat  and  unrivalled  master.  "  This 
celebrated  painter,"  says  an  eloquent  writer,  "  was 
the  first  Englishman  who  added  the  praise  of  the 
elegant  arts  to  the  other  glories  of  his  country.  In 
taste,  in  grace,  in  facility,  in  happy  invention,  and 
in  the  richness  and  harmony  ofcolouring,  he  was 
equal  to  the  great  masters  of  the  most  renowned 
ages.  In  Portrait  he  went  beyond  them,  for  he 
communicated  to  that  description  of  the  art,  in 
which  English  artists  are  the  most  engaged,  a  va- 
riety, a  fancy,  and  a  dignity,  derived  from  the 
higher  branches,  which  even  those  who  professed 
them  in  a  superior  manner  did  not  always  pre- 
serve when  they  delineated  individual  nature. 
His  portraits  remind  the  spectator  of  the  inven- 
tion of  history,  and  the  amenity  of  landscape."' 

But  Sir  Joshua  Reynolds  was  not  alone  in  this 
department  of  painting.  Many  others,  though 
not  all  equally  deserving,  are  entitled  to  a  place 
among  those  distinguished  artists  who  do  honour 


^  A  taste  for  Ptrfi^aU  PmMig  htt  ^erfa^  been  liiore  prevalent  in  Ottmi* 
Britain,  especially  during  the  last  age,  than  in  any  other  country  on  earth  ; 
intoninch  that  tome  foreigner!  have  brought  the  charge  of  Vanity  against 
die  EnglMi  on  this  account.  But  a  more  serious  consideration  is,  that  this 
taste,  by  limiting  the  cultivation  of  historical  subjects,  has  had  a  diaadvao* 
tageouo  influence  on  the  higher  branches  of  the  art. 

»  Character  by  BuaKs,  ia  the  life  of  Sir  Joshua  Rcvmo&ds  by  M4« 
iiOMi,  9vo.  ^.  IX9« 


Fine  Arts.  ill 

^o  the  period  under  review.  Besides  a  number  of 
others  who  might  be  mentioned,  the  merits  of  La  Wi. 
RENCfi,  Ramsay,  Gainsborough,  Northcote, 
Opie,  Beechey  and  Barry,  of  Great-Britain ;  of 
Greuze,  of  France;  and  of  Stuart,-^  of  the 
United  States,  entitle  them  to  the  highest  praise. 

That  mode  of  delineating  the  human  counte- 
nance called  Miniature  painting,  though  practised 
prior  to  the  a^e  under  consideration,  yet  may  be 
said  to  have  gained  a  prevalence,  and  attained  a 
degree  of  excellence,  during  that  age,  which  were 
altogether  unknown  in  any  former  period. 

In  Allegorical  Y^umUngy  Angelica  Kauffman, 
a  distinguished  genius  of  Germany,  now  residing 
at  Rome,  was  perhaps  never  exceeded.  In  that 
vigorous  imagination  which  enables  an  artist,  as  it 
Tvere,  to  embody  and  depict  metaphysical  ideas, 
Mr.  FusELi  has  displayed  unrivalled  talents.  In 
Landscape,  Gainsborough,  Wilson,  Smith,  Tur- 
19ER,  and  several  others,  have  attained  high  dis- 
tinction in  Great-Britain;  as  have  also  Vernet 
and  Valenciens,  of  France;  Ommagank,  of  Ant- 
werp, and  several  others  in  different  parts  of  Eu- 
rope.    In  depicting  Cattle,  and  various  kinds  of 

/  Mr.  GiLBBKT  Stoakt,  the  celebrated  portrait  |iaintcr,  it  a  native  of 
the  Sute  of  Rhode-Idand.  He  ditcorered,  early  in  life,  a  taite  for  paint- 
ins.  This  was  encouraged  by  a  friend  of  the  family,  who  had  himielf  coo« 
•iderable  ikill  in  the  tame  art,  and  who  took  young  Stuakt  with  him  to 
GreatpBritain,  where  he  ipent  •ercral  years  before  he  reached  the  age  of 
manhood.  On  retnming  to  his  native  country,  and  discovering  a  growing 
fondness  for  the  pencil,  he  was  patronised  by  Mr.  Josipb  SiNTBonr,  a 
re^ctable  merchant  of  Rhode-Island,  afterwards  of  Philadelphia,  by 
whom  he  was  again  sent  to  England,  and  placed  onder  the  tuition  M^  Mr. 
WtsT,  where  he  made  great  proficiency,  and  soon  became  distinguished  at 
m  portrait  painter.  The  high  reputation  which  he  has  since  gained  in  thia 
mnch  of  the  art,  is  generaUy  known,  both  in  Oreat-Britain  and  America, 
A  late  satirical,  and  in  many  respects,  very  ezcqitionable  vrriter,  peaking 
of  this  gentleman,  expresses  himself  in  the  following  terms:  "  I  do  not 
know  any  living  artist  to  whom  I  Would  so  eagerly  sit,  for  an  immediate 
ud  faithful  resemblance,  as  to  O.  Stvaet,  as,  I  bdieve,  he  sees  his  object, 
and  the  infinity  of  tints  constituting  that  object,  with  more  perspicuity  thaq 
•ny  pthcr  exisiapg  portrait  paiBtci.**    8ce  ANTaaKT  PAt<^oiii*«  Btyl 
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Animals^  Vernix  and  Ommagank,  oftheFlctnisb 
school;  and  Stubbs,  Gilpin,  and  Catton,  of 
Great-Britain,  may  be  honourably  compared  with 
the  painters  of  any  age.  Van  Huysum,  of  Am- 
sterdam, may  be  considered  the  greatest  painter 
of  Flowers  that  ever  Uved ;  and  in  the  same  class 
Van  Spandonck,  of  the  French  school,  is  entitled 
to  respectful  notice. 

The  century  under  review  is  distinguished  by 
the  recovery  of  the  Encaustic  method  ot  painting, 
which  was  much  used  by  the  ancients,  but  had 
been  long  lost.  This  method  consists  in  the  use 
of  wax  to  give  a  gloss  to  colours,  and  to  preserve 
them  from  the  injuries  of  the  air.  The  restoration 
of  this  art  is  ascribed  to  Count  Caylus,  a  member 
of  the  Academy  of  Inscriptions  in  France,  and  wa» 
announced  to  the  Academy  of  Painting  and  Belles 
Lettres  in  1753;  though  M.  Bachelier  had  ac« 
tually  painted  a  picture  in  wax  in  1749;  and  he 
was  the  first  who  communicated  to  the  public  the 
method  of  performing  the  operation  of  inustion, 
which  is  the  principal  characteristic  of  the  encaus«t 
tic  painting.  Some  additional  facts  were  after- 
wards brought  to  light,  and  some  improvements 
in  this  art  were  proposed,  by  Mr.  Muntz,  in  an 
elaborate  treatise  on  this  subject.  A  different  and 
improved  species  of  encaustic  painting  was  next 
discovered,  in  1759,  by  Mr.  JosiahColebrook,  of 
Great-Britain;  and,  finally.  Miss  Greenland,  of 
the  same  country,  in  1787,  communicated  to  the 
society  of  arts,  some  further  discoveries  and  im- 
provements, which  were  rewarded  bv  that  associa* 
tion  with  a  prize.  This  method  or  painting  ha3 
many  advantages.  The  colours  laid  on  in  this 
manner  have  all  the  strength  of  painting  in  oil, 
and  all  the  airiness  of  water-colours,  without  par- 
taking of  the  defects  of  either.  They  arc  nrm, 
will  bear  washing,  and  may  be  retouched  at  plea^ 
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sttrc,  without  injury.  The  duration  of  this  kind 
of  painting  is  also  an  advantage;  the  colours  are 
not  liable  to  fade  and  change ;  no  damp^  or  cor- 
rosive substance  can  affect  them;* they  have  no 
tendency  to  crack ;  and  if  by  accident  they  receive 
injury,  they  can  be  easily  repaired.* 

A  new  kind  of  painting,  called  the  Elydoric^ 
which  name  it  derives  from  oil  and  water  being 
both  used  in  its  execution,  was  invented  a  few 
years  ago  by  M.  Vincent,  of  France.  The  great 
advantages  of  this  invention  are,  that,  by  means 
of  it  the  artist  is  enabled  to  give  a  very  high  finish- 
ing to  small  figures  in  oil,  and  to  add  to  the  mel- 
lowness of  oil-painting,  the  greatest  beauty  of 
water-colours  in  miniature;  and  to  do  this  in  such 
a  manner  that  it  appears  like  a  large  picture  seen 
through  a  diminishing  glass.* 

The  art  of  Painting  on  Glass  was  revived  in 
Great-Britain  during  the  eighteenth  century,  and 
brought ,  by  the  artists  of  that  country,  to  as  great,  if 
not  greater,  perfection  than  it  had  ever  before  at- 
tained. In  effecting  this  revival,  the  celebrated 
Jervas,  a  British  painter,  was^  among  others, 
much  distinguished. 

The  invention  of  a  more  perfect  manner  of  pre-r 
paring  Water-Colours,  about  the  year  1778,  by 
Mr.  Thomas  Reeves,  of  Great-Britain,  also  de^^ 
serves  to  be  mentioned  as  an  important  event  in 
the  history  of  modem  painting.  The  numerous 
advantages  conferred  on  the  art  of  drawinig  in 
water-colours,  by  this  invention,  are  generally 
known,  and  can  scarcely  be  too  highly  apprecH 
ated. 

In  the  year  1787  was  announced  the  invention 
of  what  is  called  Polygraphic  Painting,  by  which 
paintings  ip  oil  may  h^  multiplied,  by  a  chemical 

g  See  Encydopaedta,  art.  Btuauttu 
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and  mechanical  operation,  to  a  wonderful  extent. 
The  numerous  copies  obtained,  by  means  of  this 
invention,  are  said  to  possess  great  excellence.  The 
utility  of  this  art,  if  its  merits  Ije  such  as  have  been 
mentioned,  is  too  obvious  to  require  explanation. 

A  method  was  invented  not  long  since  by  Mr. 
Robert  Salmon,  of  Bedfordshire,  in  England,  of 
transferring  valuable  paintings  from  the  substance 
on  which  they  were  originally  painted,  to  another 
and  more  eligible  one.  The  utility  and  importance 
of  this  invention  will  be  readily  appreciated  by 
every  intelligent  reader. 

Numerous  experiments  have  also  been  rnade^ 
during  the  last  age,  with  respect  to  the  best  mode 
of  preparing  and  laying  on  Colours.  For  these,  the 
art  of  paintmg  is  indebted  to  several  chemists  and 
practical  artists.  But  they  are  too  numerous,  and 
would  require  too  much  minuteness  of  detail  to  be 
explained  in  the  present  sketch.' 

Finally,  to  this  section  belongs  some  notice 
of  the  art  of  imitating  pictures  in  Needle<oork^ 
which  has  been  brought  to  greater  perfection 
during  the  eighteenth  century  than  ever  be- 
fore. In  very  early  times  we  read  of  specimens 
of  needle-xvorky  by  the  hands  of  celebrated  females, 
which  attracted  much  attention,  and  which  were 
exhibited  as  decorations  of  dwellings,  and  as  mo- 
numents of  ingenious  industry.  But  within  a  few 
years  past,  improvements  have  been  made  in  this 
elegant  ark,  which  far  surpass  the  most  renowned 
productions  of  the  same  kind  in  former  ages.    The 

I  The  laboriotts  tnd  in^nioui  experimenn  made  by  modern  artutt, 
inrttcularly  theie  directed  toward!  the  recoferjr  of  the  celebrated  FtmHi^ 
mode  of  colouring,  have  not  been  attended  with  to  much  sacceta  aa  mi^t 
have  been  expected.  Mr.  West  has  been  much  engaged  in  this  inqoiry, 
but  without,  as  yet*  attaining  the  desired  object.  His  colours,  howeTer| 
are  good  and  permanent.  The  same  cannot  be  said  in  favour  of  Sir  Jos  boa 
RxT HOLDS.  H(|  colouring,  though  much  praised  in  hia  daj^  b  now  found 
fo  fade  eiccedingljr.    AT*  S*  iwit  of  Mr,  J.  R.  MyiAATt 
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temes  of  several  ladies  might  be  mentioned,  who 
have  much  distinguished  tnemselves  by  contribute 
ing  to  these  improvements;  but  amone  these,  the 
genius  and  works  of  Miss  Linwood,  ot  Great-Bri- 
tain^hold  an  undisputed  pre-eminence.  The  needle^ 
in  the  hands  of  this  lady,  has  become  a  **  formid- 
able rival  of  the  pencil.'^  The  pieces  she  has 
wrought  so  far  transcend,  both  in  number  and  ex- 
cellence, all  preceding  attempts,  that  they  may, 
with  great  justice,  be  placed  among  the  distia* 
guishing  honours  of  the  period  under  revie  w« 

SCULPTURE. 

In  this  art,  the  eighteenth  century,  though  it 
has  produced  some  respectable  masters,  yet  falls 
far  short  of  those  renowned  monuments  which 
do  so  much  honour  to  Grecian  and  Roman  genius. 
Of  that  portion  of  skill  in  sculpture  which  has 
fallen  to  the  lot  of  modern  artists,  the  largest  share, 
as  in  former  periods,  belongs  to  those  of  Italy.  la 
that  Qountry  Cheracchi,  CoMotti,  Carlini,  Al- 
GARDi,  and  above  all,  Canova/  have  been  much 
distinguished.  Besides  these,  Roubilliac,  La 
MoiTT,  Chaudet,  Houdon,  and  Boizot,  of 
France;  Rysbrach  and  Fiamingo,  of  Flanders; 
ScHADDAu,  of  Berlin;  Bacon,  Nollekens,  Wil- 
ton, Flaxman,  Moore,  Banks,  and  the  honour- 
able Mrs.  Damer,*  of  Gjeat- Britain;  Sergel,  of 
Sweden ;  and  a  few  others,  in  different  parts  of 

J  Canova  resides  at  Rome.  The  author  ij  ioformcd,  by  Mr.  Mcrt*Ar« 
that  this  artist  is  ondoubcedly  the  greatest  Kulptor  row  living,  and  fuUf 
equal  to  the  second  class  of  Grecian  sculptors.  Mr.  Murrat,  when  at 
Rome,  was  often  in  the  workshop  of  Canova,  and  dccbres,  that,  on  com- 
paring,  a  statue  of  Persevs^  executed  by  him,  with  a  rafting  from  the  BeU 
wdert  ApolUf  placed  in  ihe  same  room,  the  former  suffered  very  Uttle  by 
the  comparison. 

i  Mrs.  Da  Met  is  the  first  instance,  in  the  annnU  of  sculpture,  of  a  /#- 
malt  attainiog  distinctioD  in  this  aft.  Some  of  her  work*  do  her  greac 
jioaomr. 
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Europe,  have  attained,  within  the  period  in  ques-* 
tion,  considerable  celebrity. 

The  art  of  taking  human  likenesses  in  Wax^ 
though  not  absolutely  peculiar  to  the  eighteenth 
century,  has  been  carried  to  a  degree  of  perfection 
during  this  period,  which  was  never  before  known« 
In  this  art,  Mrs.  Wright,  an  ingenious  American 
lady;  Mr.  GossExf,  and  his  nephew,  of  Great- 
Britain;  and  several  others  on  the  continent  of 
Europe,  have  gained  very  honourable  distinction. 

The  various  compositions  for  Busts  and  other 
kinds  of  statuary,  which  modern  genius  has  in- 
vented, are  worthy  of  notice  in  this  brief  sketch  of 
the  peculiarities  of  the  last  age.  Those,  in  parti- 
cular, by  Wedgewood  and  Bentley,  of  Great- 
Britain,  are  entitled  to  the  highest  praise.  Modern 
artists  are  also  distinguished  above  all  others  by  the 
facility  and  accuracy  with  which  they  take  copies 
of  antique  specimens  of  sculpture  in  common 
plastic  materials.  The  utility  as  well  as  elegance 
of  this  mode  of  multiplying  the  monuments  of  an- 
cient genius  make  it  worthy  of  being  noticedamong 
the  honours  of  the  eighteenth  century. 

In  France  a  new  method  of  representing  the 
human  figure  has  been  lately  adopted.  Guirhard 
and  Dehl,  of  that  country,  in  1800,  completed 
a  human  figure  in  Porcelain^of  four  feet  high.  This 
is  probably  the  largest  made  of  the  same  material 
ever  seen.  They  can,  however,  still  magnify  them 
to  the  size  of  life.  The  advantages  to  be  derived 
from  adopting  this  kind  of  statuary,  are  durability, 
cheapness,  and  expedition  and  ease  of  production. 
Porcelain  is  as  hard  as  silex,  and  less  liable  to  in- 
jury than  marble.  These  figures  may  be  prepared 
in  a  mould,  by  which  means  the  statues  of  great 
men  may  be  multiplied  with  little  labour  and  at 
a  small  expense.' 

/  Oarnktt*!  JmuUs  0/  JPiiht^ly,  &&  for  l8oo. 
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Mr.  Jame^  Ta8$ie>  of  IxHidoQ,  with  a  view  to 
the  fiictber  advancement  of  the  imitative  arts,  has 
discovered  a  method  of  transferring  the  figures  and 
beada  of  antique  and  modem  engraved  gems  into 
coloured  glass  and  enamel,  similar  to  the  originals 
in  colour^  durability  and  brilliancy.  This  has  l^een 
pronounced  by  some  connoisseurs  to  be  a  discovery 
of  great  value  for  perpetuatm^  the  works  of  minia-^ 
ture  sculpture.  By  means  of  it,  many  remains  of 
ancient  genius  which  were  lost  to  the  world,  in 
general,  may  be  universally  diffused  in  all  their 
original  beauty  and  excellence."* 

Towards  the  close  of  the  century  under  consi- 
deration, a  cpUection  was  made,  in  Paris,  of  aH 
the  Monuments  of  Sculpture  which  France  could 
afford,  from  the  eighth  to  the  eighteenth  cen* 
tury,  and  arranged  according  to  the  order  of  cen« 
turies.  This  is  the  first,  and  the  only  collection  of 
the  kind  ever  made.  It  is  the  only  school  in 
which  the  progress  of  sculpture  during  the  middle 
ages  can  be  advantageously  studied.* 


ENGRAVING^ 

This  art>  which  was  not  known  prior  to  the  mid^^ 
die  of  the  fifteenth  century/  was  brought,  in  the 
course  of  the  eighteenth,  to  a  degree  of  refinement 
and  perfection  which  forms  one  of  the  signal  ho* 
nours  of  the  age.  And  although  some  specimens 
of  this  art,  of  a  very  early  date»  display  the  spirit 
of  the  painting  they  were  intended  to  copy,  with 

m  MoDtMy  Magasioe,  Land.  irol.  YiL 

m  JOtfcnfiim  HuUrifut  H  Ckrmmhgtfut  ia  Mmmmuu  it  Sati^tttnt  nmik 
mm  Miutg  its  Mmmwumt  Frames  fmr  AtsXANDtt  Lbmoik. 

•  The  ancientt,  it  it  tnie«  pnctued  engnTbe  on  precioiu  itonet  and 
ditTttmby  with  Tery  good  micccm  ;  hot  this  if  ntncr  «  tpecict  of  sculptare* 
The  art  of  eDgrmTing  on  phtet  of  metal,  and  blocks  of  wood,  from  which 
to  take  priotf  or  imprciiiooii  waa  not  knowa  tiU  the  period  abor^  flKIki 
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a  success  which  has  neves*  been  exceeded ;  yet,  tdil- 
sidering  the  general  excellence  of  engraving,  it5 
certainly  never  attained  so  high  a  degree  of  im- 
provement, in  all  respects,  as  during  the  century 
under  consideration.  The  instruments  for  prose- 
cuting this  art  have  been,  within  the  period  in 
question,  greatly  improved  both  in  power  and  c<m- 
venience  \  new  kinds  of  engraving  have  been  in-' 
vented;  and  the  methods  before  known  carried  to 
an  extent  of  beauty  and  elegance  unknown  to  the 
artists  of  any  preceding  times. 

A  method  of  Engraving  on  Glass  was  invented 
toward  the  close  of  the  century  under  consideration. 
This  is  done  by  means  of  the  Fhur  Acid^  disco- 
vered a  few  years  ago  by  Makgr  aaf  and  Scheele. 
To  effect  this  kind  of  engraving  a  glass  plate  is 
covered  with  melted  wax  or  mastic.  When  this 
coating  becomes  hard,  it  is  engraved  upon  by  a 
very  sharp  pointed  needle,  or  other  instrument  of 
that  kind.  A  mixture  of  oil  of  vitriol  and  flour 
acid  is  then  put  upon  the  plate,  and  the  whole  co- 
vered with  an  inverted  china  vessel,  to  prevent  the 
evaporation  of  the  acid.  In  two  days,  the  plate 
being  cleared  of  its  coating,  exhibits  all  the  traces 
of  the  instrument. 

Engraving  in  Aquatinta  is  also  a  recent  inven- 
tion. This  IS  a  method  of  Etching  on  copper,  by 
which  a  soft  and  beautiful  effect  is  produced,  re- 
sembling a  fine  drawing  in  water-colours  or  Indian 
ink.  The  artists  who  most  distinguished  them- 
selves in  this  department  of  engravmg  within  the 
period  under  consideration >  .were  Sandby,  Par- 
KYjjs,  andJuKES,  of  Great-Britain. 

Cakographjfy  a  species  of  engraving  in  imitation 
of  Chalk  drawivgSy  if  not  invented,  was  first- 
brought  to  a  hidi  state  of  excellence  and  improve-, 
ment,  in  the  eighteenth  century.  Those  who  have 
been  most  emmently  distinguished  in  this  depart- 
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ment  of  the  graphic  art,  are  Messrs.  Ryland  and 
Bartolozzi,  of  Great-Britain/ 

Mr.  Smith,  an  engraver  of  London,  toward 
the  close  of  the  period  embraced  in  this  retrospect, 
is  said  to  have  invented  a  method  of  making  im- 
pressions from  his  own  plates,  so  to  resemble  Oil 
Paintings  as  to  be  with  difficulty  distinguished 
from  them,  even  by  connoisseurs.  These  impres* 
sions  are  represented  as  possessing  that  sort  of 
brightness  which  is  so  much  admired  in  Venetian 
paintings,  ^s  resembling  them  also  in  permanency^ 
and  as  being  of  such  a  nature  as  to  render  a  cover- 
ing of  glass,  so  expensive  and  frangible  a  material, 
altogether  unnecessary. 

The  art  of  producing  Coloured  Engravings  be-» 
longs  almost  entirely  to  the  period  under  consider- 
ation. About  the  time  of  the  revival  of  learning, 
some  artists  produced  prints  of  different  colours,  by 
means  of  Wood-aits^  employing  a  different  plate, 
for  each  colour.  But  so  much  inconvenience  and 
imperfection  attended  this  method  that  it  was  sel- 
dom resorted  to.  No  further  improvement  seemg 
to  have  been  attempted  till  near  the  middle  of  the 
eighteenth  century,  when  some  experiments  were 
made  by  French  artists,  with  Copperplates,  with  a 
view  to  obtain  coloured  prints.  They  also  found 
it  necessary  to  use  different  plates  for  different 
parts  of  the  work;  and  on  this,  as  well  as  other 
accounts,  the  expense  of  their  plan  prevented  its 
general  adoption.  But  toward  the  close  of  the 
century  a  method  was  invented  of  producing  an 
elegant  coloured  engraving  from  a  single  copper- 
plate. The  English  artists  are  said  to  have  carriec} 
this  improvement  to  the  greatest  degree  of  excel- 
lence. 

p  Tor  this,  and  for  several  other  atticlei  of  infonnatioo,  detailed  in  the 
present  section,  and  for  some  Taluablc  hinuon  the  subject  of  modern  paint- 
ing, the  author  acknowledges  himself  to  be  indebted  to  Mr.  Akcuibald 
Robertson,  conductor  of  the  Ctluimhian  Academy  of  Painting  in  the  city 
pi  Nef»-York,  whose  iogeouity  tod  taste  as  ao  artist  are  well  knowQ. 
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A  method  of  engraving  is  said  to  have  been 
lately  invented  by  Mr.  West  all,  an  artist  of  Lon- 
don, more  nearly  resembling  Drawings  than  was 
before  known.  In  1799  he  exhibited  a  drawing, 
and  the  year  following  a  print  taken  from  it,  which 
was  so  close  an  imitation  as  to  deceive  the  eye. 

The  art  of  Engraving  on  Wood  had  been  prac- 
tised for  several  centuries  before  the  eighteenth, 
but  deo^enerated,  and  became  little  used.  At  the 
close  of  the  seventeenth  century  it  was  in  a  very  low 
state,  and  had  almost  sunk  into  foreetfulness,  when 
Thomas  Bewick,  of  Great-Britam,  a  few  years 
ago,  revived  it.  He  is  said  by  some,  indeed,  to 
be  entitled  to  the  honour  of  re-inventing  the  art ; 
and  has  certainly  brought  it  to  a  degree  of  elegance 
and  perfection  unkno^ni  to  former  artists.  His  pu- 
pils, Nesbit  and  Anderson,  also  of  Great-Britain » 
Jjave  been  for  a  considerable  time  distinguished  by 
their  taste  and  skill  in  this  branch  of  engraving. 
To  these  names  may  be  added  that  of  Dr.  Ander- 
son, of  New- York,  who  has  much  signalized  him- 
9elf  by  his  genius  for  the  same  art. 

A  method  has  been,  within  a  few  years,  devised 
of  taking  oflf  an  impression  of  any  figures  or  writing 
drawn  on  the  surface  of  Marble,  i  he  advantages 
of  this  invention  are  great  ease  and  promptness  of 
execution,  and  the  facility  of  mqltiplying,  to  a 
great  extent,  the  number  of  copies. 

The  eminent  engravers  of  the  eighteenth  cen^ 
tury  were  numerous.  Among  those  who  have 
either  improved  the  art,  or  produced  specimens 
very  honourable  to  their  characters,  it  will  be 
proper  to  mention  a  few  names.     Woollett/ 

f  William  Woollktt  U  said,  by  Mmie,  to  h»Te  been  the  greatest  en^ 
graver  that  ever  lived.  Morcah  has  the  character  of  being  the  moft  ac* 
complished  now  living.  His  print  of  the  Laii  Su^tr  holds  a  very  high 
|>lace  in  the  estimation  of  connoisseura,  Baktolohi  alio  itattda  near  the 
Aead  of  the  fiist  claM  of  living  artiata. 
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Strange,  Rtlakd,Morgan,Sharpe»  and  Heath, 
of  Great-Britain,  stand  high  in  the  list  of  modern 
engravers.  Audram,  Monet,  Simon,  and  Beau- 
VARLET,  of  France,  have  received  much  praise; 
and  PoRPORERTi,  Morchan,  Bartolozzi,  Tes- 
TOLiNi,  Cypriani,  and  several  others,  of  Italy,  de- 
Mrve  to  be  mentioned  with  the  greatest  respects 


MUSIC. 

In  the  art  of  Music,  the  century  under  consi- 
deration furnished  several  events  and  characters 
worthy  of  being  recorded.  These  relate  either  to 
discoveries  and  improvements  in  the  principles  of 
music;  distinguished  composers  in  this  art;  or 
those  who  have  rendered  themselves  famous  by 
the  excellence  of  their  personal  performances. 

The  principles  of  music  have  been  considerably 
improved  during  the  last  age.  The  origin  and 
laws  of  Harmony  were  little  understood  before  the 
commencement  of  this  period.  Facts  and  rules 
were  known ;  and  the  improvements  of  the  cele- 
brated CoRELLi,  in  Counterpoint,  at  the  close  of 
the  preceding  age,  have  received  great  and  just 
praise.  But  the  philosophy  of  harmony  had  been 
very  imperfectly  developed  until  M,  Rameau,  a 
scientific  musician  of  France,  earlv  in  the  century, 
undertook  the  investigation  of  this  subject,  and 
introduced  into  it  more  light  and  order  than  had 
been  before  known.  He  exhibited  the  foundation 
and  the  principles  of  harmony,  and  the  source  of 
that  pleasure  which  it  affords;  he  analysed  the 
consonances  in  music;  he  explained  the  mutual  de- 
pendence of  harmony  and  melody,  and  formed  the 
laws  of  each  into  a  distinct  code,  in  a  maijner  more 
luminous  and  satisfactory  than  any  of  his  predeces- 
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sors/  The  result  of  his  labours  was  given  to  the 
world  in  1/752,  when  he  was  considered  by  many 
as  the  great  monarch  of  the  musical  world,  as  '*  a 
theorist  to  whom  this  art  was  as  much  indebted 
as  physics  and  philosophy  to  Newton."  And  al- 
though this  opinion  of  his  merit,  entertained  by  his 
countrymen,  may  be  more  honourable  than  he  de- 
serves, yet  the  science  of  music  is  doubtless  in- 
debted to  him  as  one  of  its  greatest  cultivators  and 
improvers,  during  the  age  in  which  he  lived/  The 
system  ofRAMEAuhas  received  successive  illustra- 
tions and  improvements  from  M.  D'Alembertj 
Abbe  RoussiER,  and  others. 

Another  great  theorist  in  music  was  Tartini, 
an  ingenious  Italian,  who  followed  M.  Rameau; 
and  although  the  scientific  correctness  ofhis  work 
is  called  in  question,  it  still  abounds  with  most  va- 
luable instruction  to  practical  musicians.  To  these 
may  be  added  the  large  and  enlightened  works  of 
Marpurg,  a  great  Grerman  musician ;  besides  the 
publications  made  in  diflferent  parts  of  the  world, 
on  particular  departments  of  music,  of  which  even 
the  principal  are  too  numerous  to  be  recounted.' 

This  new  light  shed  on  the  principles  of  music, 
has  enabled  succeeding  artists  to  carry  what  is 
called  Modern  Symphony,  which  took  its  rise  long 
before,  to  a  very  high  degree  of  refinement  and 
perfection.  Those  who  have  been  most  distin- 
guished in  this  department  are  Vanhall,  Haydn, 
Fleyel,  and  Mozart,  all  of  Germany,  and  com- 
posers of  the  first  class.  In  the  new  style  of  music 
introduced  by  these  artists  greater  attention  than 
formerly  is  paid  to  contrast  and  effect;  and  it  is  also 
distinguished  by  more  sprightliness  and   variety. 

V  See  D*Alk  MB  bit's  Kltrntm  it  Mus,  ntw.  tt  Praf,  tuivaai  Ut  Prim 
sifa  deKKUZw,  1762. 

*  BoRNfr's  Hisi9rji  ^  MutU^  4t0.T0l.  IT.  p.  6l»,  &c. 
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And  if  it  be  less  simple,  less  easy  of  acquisition^ 
and 9  in  some  instances,  less  harmonious  than  that 
of  their  immediate  predecessors,  it  contains,  at  the 
same  time,  a  greater  predominance  of  aii*  and 
mdody,  and  is  better  calculated  to  make  impres- 
sions new,  surprising  and  diversified. 

It  was  sibout  the  beginning  of  the  century  un-* 
der  consideration,  that  Italian  music  first  became 
fashionable  in  England.  The  first  Opera,  upon 
the  Italian  plan,  was  performed  in  that  country  in 
1705.  Compositions  derived  from  the  same  source, 
have  since  become  more  popular  and  general. 
How  much  this  kind  of  musical  drama,  invented 
by  PoLiTiAN,  is  indebted  to  Metastasio  for  its  • 
improvement,  is  generally  known. 

The  sacred  musical  drama,  or  Ora^(?n^,  was  in- 
vented in  Italy  in  the  beginning  of  the  fourteenth 
century ;  but  was  never  publicly  exhibited  in  Great- 
Britain  until  introduced  by  George  Frederick 
Handel,  in  17S2.  This  wonderful  genius  had 
come  from  Germany  to  England  about  twenty 
years  before,  and  by  his  zeal,  and  the  incompa- 
rable excellence  or  his  compositions,  formed  a 
grand  era  in  the  history  of  music.  Perhaps  no  in- 
dividual musician  of  the  age  has  been  more  fre- 
quently the  subject  of  eulogy,  or  filled  a  larger 
space  in  the  public  estimation  than  this  illustrious 
German.  His  Oratorios,  including  the  Ckorusses^ 
which  he  brought  into  use,  were  exhibitions  of  the 
very  first  order.** 

It  would  be  improper  to  omit  taking  notice  in  ' 
this  place  of  a  new  musical  instrument,  which  the 
century  we  are  considering  produced,  denomi- 
nated by  Dr.  Franklin  the  Harmonica.  This  is 
aninstrument  formedof  glass, on  which, by  rubbing 
the  finger  according  to  certain  rules,  the  most  de- 
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lightful  musib  is  produced.  Mr.  Pctckeridge^  aii 
Irish  gentleman,  about  the  middle  of  the  century, 
was  the  first  who  contrived  to  play  regular  tunes  on 
an  instrument  of  this  kind.  After  his  death,  Mr. 
Delaval,  an  ingenious  member  of  the  Royal  So^ 
ciety  in  Great-Brttain,  made  a  musical  instrument 
on  the  &ame  principles,  but  with  a  better  choice 
and  form  of  glasses.  In  this  stage  of  the  invention. 
Dr.  Franklin  undertook  to  investigate  the  sub« 
jcct,  and  considerably  improved  upon  Mr.  Dela-* 
val's  plan,  giving  it  the  name  which  has  been 
mentioned."  Since  Dr.  Franklin,  Dr.  E.  Cul- 
LENy  of  Dublin,  has  formed  an  instrument  of  the 
same  nature,  but  much  more  extensive  and  com* 
plicated,  which  he  thinks  so  different  as  to  require 
a  new  name.  The  great  excellences  of  the  Har^ 
manica,  as  an  instrument  of  music,  are,  that  ^*  its 
tones  are  incomparably  sweet,  beyond  those  of 
any  other;  that  they  may  be  swelled  and  softened 
at  pleasure,  by  stronger  or  weaker  pressures  of  the 
finger;  that  they  may  be  continued  to  any  length  i 
and  that  the  instrument  being  once  well  tuned^ 
never  again  wants  tuning." 

The  century  under  consideration  has  also  pro« 
duced  a  new  species  of  musical  instrument,  called 
theEuphoUj  invented  in  1790,  by  Dr.  Chladni,  a 
philosopher  of  Germany.  Like  the  Harmonica^ 
It  is  performed  with  the  hand,  on  glasses;  but  it 
differs  from  that  instrument  in  several  respects. 
The  music  of  the  Harmonica  is  produced  by  rub- 
bing the  edges  of  glass  vessels,  in  a  circular  direc- 
tion ;  whereas  the  music  of  the  Euphoti  is  effected 
by  rubbing  the  surface  of  long  glass  tubes,  in  the 
direction  of  right  lines.  In  the  number  and  sweet- 
ness of  its  tones,  the  latter  approaches  nearly  to  the 
excellence  of  the  former;  but  is  much  superior  in 

«  See  FiANKLZM*i  UHtr  u  JP^A^BmmU^  oa tlw  labjecL 
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simplicity;  in  the  ease  and  expedition  with  which 
the  music  is  produced ;  in  cheapness  of  construe-- 
tion ;  and  in  having  so  little  disagreeable  effect  on 
the  nerves  of  the  performer:™ 

A  new  species  of  Hunting  Music  was  invented 
in  Russia  J  a  few  years  ago,  by  J.  A.  Maresch* 
master  of  the  Imperial  chapel,  who  died  in  1794. 
It  is  performed  entirely  on  HomSj  of  different  sizes 
and  ngures,  some  long  and  strait,  others  short  and 
curved,  but  all  of  the  same  tone.  These  instru- 
ments are  said  to  be  carried  to  such  perfections 
that  the  Quartet tos  and  Quintet tos  of  Haydn,  Mo- 
zart, and  Pleyel  may  be  performed  upon  them» 
and  the  Concertos  of  Giarnovichi  executed,  even 
to  the  Shake,  with  admirable  precision  and  ease. 

The  great  musical  Composers  of  the  eighteenth 
century  were  very  numerous.  It  will  be  possible 
to  take  notice  only  of  a  very  small  number  among 
the  most  distinguished.  Of  these  there  were  in 
England,  Arne,  Greene,  Boyce,  Avison,  Ar- 
nold, and  Burney;  in  France,  Rameau,  Ber- 
TiER,  PicciNi,  GosEC,  and  Gretry;  in  Germany^ 
besides  the  illustrious  names  before  mentioned,  / 
Graun,  Abel,  Fischer,  Bach,  Gluck,  Fuchs, 
Fasch,  Richter,  and  Stamitz;  and  in  Italy^ 
Martini,  Jomelli,  Metastasio,  Bononcini, 
Raimonde,  Salamon,  Alessandri,  and  many 
others. 

The  great  musical  Performers  of  the  eighteenth 
century  were  probably  more  numerous  than  those 
of  any  preceding  age.  Of  these  by  far  the  greater 
number  were  natives  of  Italy  and  Germany,  espe- 
cially the  former.  They  were  so  many,  indeed, 
that  no  attempt  will  be  made  in  this  place  to  give 
a  list  even  of  the  most  conspicuous.  Nor  is  such 
an  enumeration  necessary.     The  fame  of  the  as- 

m  Tillocb's  FiiUiPffliaU  MagMuifu* 
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tonishing  musical  powers  possessed  hy  NicoUKr, 
Farinelli,  Gabrielli,  Carestini,  Giardini, 
RiTBiNELLi,  Marchesi,  aud  a  multitude  of  others, 
has  long  pervaded  the  civilized  world. 

The  year  1784  was  rendered  a  memorable  era  in 
the  annals  of  music,  by  the  splendid  and  magnifi- 
cent manner  in  which  the  birth  and  genius  of  Han- 
del were  celebrated  in  Westminster  Abbey,  and 
the  Pantheon,  under  the  immediate  auspices  of  the 
King  and  Queen  of  Great-Britain,  and  the  other 
mQSt  dignified  personages  in  the  kingdom.  This 
commemoration  has  been  since  established  as  an 
annual  musical  festrval,  for  charitable  purposes.* 
Tbe  number  and  excellence  of  the  performers  en- 
gaged in  this  commemoration,  and  the  style  of  the 
music  exhibited  by  them,  may  be  safely  pronounced 
to  have  exceeded  every  thing  of  the  kind  of  which 
the  history  of  the  art  gives  us  any  account/ 


architectitre. 

In  this  art  the  last  century  presents  little  whichy 
by  the  attentive  inquirer,  can  be  considered  as  re- 
markable. Many  noble  specimens  of  architecture 
have  been  produced  during  this  period,  but  proba- 
bly few  if  any  of  these  are  equal  to  some  of  the 
productions  of  former  times.  There  appear  to  be 
two  circumstances  in  the  architectural  history  c^ 
the  eighteenth  century,  in  which  it  differs  from 
that  of  preceding  ages. 

The  first  is,  that  the  Public  buildings  erected 
during  tWs  period  will  be  found,  in  general,  less 
grand  and  massy  than  those  of  some  former  periods, 

•  EmycUpiidia  BritamncA^  Vt.  Musk* 

y  In  Z784  this  commemoration  wts  celefmted  by  500  voices  tndinstni* 
menu;  in  1785*  by  616;  in  1786,  by  741 ;  in  1787,  by  806.  Thetepec^ 
Sormen  wcre»  io  general,  of  the  very  fint  dM%  collected  from  every  part 
•f  Etttope. 
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But  while  they/all  short  in  splendour  and  magnifi* 
cence,  they  are  probably  much  superior  to  most 
of  the  ancient  specimens  of  architecture  in  sim- 
plicity, convenience,  neatness,  and  real  elegance* 
ihis  difference  probably  arises,  in  some  degree, 
from  the  well  known  fact,  that  most  of  the  monu- 
ments of  ancient  taste  and  skill  in  architecture  be- 
long to  countries  and  times  when  despotic  sove* 
reigns  were  able  to  command  the  property  and 
the  labour  of  millions,  and  when  building  cities 
and  temples  was  one  of  the  standing  habits,  and 
chief  honours  of  great  potentates.  Since  the  re- 
vival of  the  arts  these  circumstances  have  so  seldom 
met  together,  and  particularly  in  those  countries 
which  have  been  most  capable  of  profiting  hy ' 
them,  that  buildings  on  a  plan  of  great  splendour 
and  magnificence  have  been  undertaken  compara«> 
tively  seldom.  But  convenience,  neatness,  and 
simple  elegance,  as  they  are  within  the  power  of 
taste  in  all  nations  and  ages,  have  been  displayed, 
it  is  believed,  with  peculiar  frequency  in  the  last 
century. 

The  other  peculiarity  in  the  architecture  of  the 
last  age  is,  that  Private  DxvellingSy  during  this  pe- 
riod, became,  in  general,  more  spacious,  conve- 
nient, and  agreeable  to  a  correct  taste,  than  ever 
before.  In  all  preceding  ages,  even  those  which 
were  most  favourable  to  the  arts,  the  number  of 
large  and  convenient  private  houses  was  small. 
While  public  buildings  were  studiously  extended 
and  ornamented,  only  a  few  of  the  most  wealthy 
possessed  large,  comfortable,  and  beautiful  habita^ 
tions.  The  number  of  this  description  has  greatly 
increased  in  modern  times.  The  manifest  aug- 
mentation, in  the  course  of  the  last  century,  of  that 
respectable  and  useful  portion  of  society  usually 
called  the  Middle  Class,  has,  no  doubt,  led  to  this 
improvement.     It  may  probably  be  asserted  that  a 
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larger  proportion  of  mankind  were,  at  the  close  of 
the  century  under  review,  furnished  with  con- 
venient, and  even  elegant  habitations,  than  ev^r 
before  enjoyed  the  like  advantage. 

The  liberal  use  of  Glass,  in  modem  buildings, 
greatly  contributes  to  their  beauty  and  comfort, 
and  is  a  point  in  which  they  peculiarly  excel. 
And  in  descending  to  the  various  minute  details 
of  human  dwellings,  especially  those  which  relate 
to  elegance  and  enjoyment,  it  is  evident,  that  in 
many  respects  the  artists  of  the  eighteenth  cen-? 
tury  exceeded  all  others. 

Our  own  country,  during  the  period  under  con- 
sideration,'has  furnished  but  few  objects  worthy 
of  being  contemplated  or  recorded.  Pursuits  of 
more  immediate  utility  and  profit  have  generally 
occupied  the  attention  of  our  citizens,  and  must 
continue  to  occupy  it,  until  their  wealth  and  taste 
shall  be  greatly  augmented.  That  America  is  not 
deficient  in  native  genius  for  the  fine  arts,  the 
names  of  West,  Copley,  Trumbull,  and  Stuart, 
before  mentioned,  abundantly  testify;  and  that  it 
can  boast  of  many  artists  who  want  nothing  but 
instruction,  and  incitements  to  exertion,  to  place 
them  in  a  very  honourable  rank,  experience  daily 
renders  more  probable.*  A  taste  for  the  fine  arts 
in  our  country  is  evidently  on  the  increase." 

s  Among  many  names  which  might  he  mentioned  to  jostify  thJt  remark, 
it  would,  perhaps,  be  improper  to  omit  taking  notice  of  Mr.  VANDBKLrit, 
a  native  o£  Ulster  county,  in  the  State  of  New- York.  This  young  gen^ 
f  leman  very  early  in  life  discovered  a  caste  for  painting.  For  the  purpose 
of  encouraging  and  cultivating  this  taste,  he  was  sent  to  Europe,  a  few 
years  ago,  under  the  patronage  of  Aarom  Bnaa,  Esq.  now  Vice-President 
of  the  United  States.  He  has  lately  returned  to  this  city,  and,  in  the  esti- 
mation of  good  judges,  bids  fair  to  be  an  honour  to  his  country. 

a  Though  the  institution  of  the  AcatUmy  of  the  Fime  Arts^  in  the  city  of 
Kew-York,  does  not  belong  to  the  century  under  review ;  yet  the  author 
fannot  avoid  taking  notice  of  it  in  this  place,  as  an  event  which  marks  the 
growing  taste  of  our  citizens,  does  honour  to  thi  gentlemen  who  have  ex^ 
erted  themselves  in  forming  and  executing  the  plan,  and  bids  fair  to  be  on^ 
«f  the  most  elegant  and  interesting  omantests  of  the  city. 
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CHAPTER  XI. 


PHYSIOGNOMY. 


Physiognomy,  considered  with  respect  to 
the  feelings,  and  the  experience  of  mankind,  has 
been  an  object  of  attention  in  all  ages.  The  coun- 
tenance and  general  exterior  have  always  been  re- 
garded as  furnishing  some  indication  both  of  the 
intellectual  and  moral  character.  Every  one  who 
goes  into  society,  and  who  observes  at  all,  must 
receive  impressions  of  this  kind  involuntarily  and 
^without  design.  It  may  even  be  said,  that  the  ^ 
first  dawnings  of  perception  and  reasoning  in  chil- 
dren exhibit  abundant  proof,  that  some  relation 
between  the  dispositions  of  the  mind,  and  the 
features  of  the  countenance,  is  recognized  and  un«» 
derstood  by  them.  So  far,  then,  Phvsiognomy  ha9 
been  an  object  of  attention,  and  of  some  inquiry 
in  all  stages  of  human  knowledge. 

The  first  time  we  hear  of  this  subject  being 
studied  as  ^  science,  is  about  the  time  of  Pytha- 
goras. It  is  said  to  have  been  much  cultivated  in 
»  Egypt  and  India  when  that  philosopher  visite4 
ihose  countries,  and  to  have  been  brought  by  him  . 
into  Greece.  In  the  time  of  Socrates  physi- 
ognomy was  studied  and  adopted  as  a  profession.^ 
Pt  ato  speaks  of  it  as  attended  to  by  the  students 
of  nature  in  his  day.  But  the  first  distinct  and 
formal  treatise  on  the  subject  is  by  Aristotle, 
whose  work,  as  it  displays  the  power  of  his  great 
mind,  so  it  may  be  considered  as  the  guide  to  all 
subsequent  inquiries,  and  the  basis  ot  every  phy- 

i  The  story  of  Zopbtius,  who  undertook  to  decide  on  the  character 
pf  SocRATity  hy  iiupecting  hit  cov&tciiaace,  ii  well  koown. 
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siognomical  treatise  that  has  since  appeared.  After 
Anstotle,  his  disciple  Theophrastus  wrote  on 
physiognomy,  in  a  very  accurate  and  interesting 
manner.  He  was  succeeded  by  a  number  of  others 
less  conspicuous;  and,  indeed,  at  every  period  of 
the  history  of  Greece  and  Rome,  when  learning 
was  cultivated,  in  any  considerable  degree,  we 
hear  something  of  men  who  employed  themselves 
in  investigating  and  teaching  this  science. 

But  when  the  Roman  Empire  was  overthrown 
by  her  Northern  invaders,  and  when,  in  the  general 
wreck,  the  various  departments  of  philosophy  were 
buried  in  forgetfulness,  physiognomy  also  became, 
in  a  great  measure,  neglected  and  forgotten,  as  a 
specific  object  of  study.  For  a  number  of  centu- 
ries we  hear  little  or  nothing  about  it.  At  the 
beginning  of  the  sixteenth  century  we  find  it  again 
exciting  some  attention,  and  from  that  time  till  near 
the  close  of  the  seventeenth,  it  continued  to  be  a 
general  and  fashionable  subject  of  inquiry.  Within 
that  period  the  writers  on  physiognomy  were  very 
numerous,  and  some  of  them  respectable  and  in** 
structive. 

There  was  one  circumstance,  however,  con- 
nected with  the  study  of  physiognomy,  within  the 
period  last  mentioned,  which  served  to  throw  it 
into  a  kind  of  temporary  disgrace,  and  which  cer-^ 
tainly  retarded  its  progress.  For  more  than  two 
centuries  after  the  revival  of  learning,  the  arts  of 
Magic,  Alchemy,  and  Judicial  Astrology  were 
fashionable  pursuits,  and  were  interwoven  with 
almost  every  other  object  of  study.  Unfortunately 
physiognomy  was  rarely  spoken  of,  or  investi- 
gated but  in  connection  with  those  play-things  of 
ancient  folly,  now  so  Justly  ridiculed  and  exploded. 
From  the  'middle  of  the  seventeenth  century  we 
may  date  the  downfal  of  the  reign  of  alchemy  and 
astrology,  and  with  them^  as  one  of  the  sciences 
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denominated  Occult^  physiognomical  inquiries  for 
a  time  also  declined. 

Philosophers,  however,  soon  learned  to  distin- 
guish between  the  science  itself  and  that  perver- 
sion of  it  which  had  arisen  from  an  unnatural  con- 
nection. Accordingly,  early  in  the  century  under 
consideration,  it  was  taken  notice  of  respectfully 
by  Dr.  Gwither/  and  afterwards,  in  astillmord 
pointed  and  able  manner  by  Dr.  Parsons.''  Be- 
sides these'  British  writers,  Lancisius,  of  Italy; 
Haller,  of  Switzerland ;  and  Buffon,  of  France, 
published  observations  on  certain  branches  of  the 
subject,  which  it  is  scarcely  necessary  to  say  were 
ingenious  and  interesting.  But  the  first  discussion 
relating  to  the  science  of  physiognomy,  in  the 
eighteenth  century,  which  excited  much  atten- 
tion, was  that  which  took  place  in  1769,  between 
M.  Pernetty  and  M.  Le  Catt,  and  recorded 
in  the  Memoirs  of  the  Academy  of  Sciences'  Both 
these  gentlemen  contended  for  the  reality  and  im- 
portance of  the  science  i  but  differed  widely  with 
respect  to  its  principles  and  extent.  And  though, 
probably,  neither  was  entirely  correct  in  his  views, 
yet  they  doubtless  contributed  to  increase  the 
knowledge  and  study  of  the  subject. 

In  a  short  time  after  the  discussion  in  France 
had  been  laid  before  the  public,  the  great  and  far- 
famed  work  of  M.  Lavater,  Dean  of  Zurich,  ap- 
peared. The  opinions  respecting  physiognomy 
which  he  had  been  for  some  time  divulging  in  con- 
versation, and  disseminating  in  fragments,  were 
collected  by  him  and  his  admirers  into  formal  and 
extensive  volumes.  This  is  certainly  the  most 
splendid  and  interesting  work  on  the  subject  that 
was  ever  published^  and  the  deep  and  general  at- 

#  Phtkttphitmi  TrMMsaeittms^  ^.  xriii. 
d  SmmoM  Fhjiugmmy  €xpiaim§d^  1 747. 
4  Mem,  jtesd,  Stien.  1769,  Mem.  4th  tad  Jtk 
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tent  ion  which  it  has  excited  is  well  knowft.  ^iJot 
only  in  Switzerland,  but  in  Germany,  in  France, 
in  Great-Britain,  and  indeed  throughout  the  lite- 
rary world,  it  has  been  read  with  a  degree  of  ar- 
dour and  admiration,  seldom  bestowed,  on  the 
productions  of  genius.  It  has  been  translated  into 
various  languages;  passed  through  an  astonishing 
number  of  editions;  and  though  now  somewhat 
diminished  in  popularity,  is  still  perused  with  high 
respect  and  pleasure.  That  the  illustrious  Swiss  is 
enthusiastic,  fanciful,  and  visionary;  that  his  works 
exhibit  a  singular  mixture  of  wonderful  discern- 
ment, plausible  conjectures,  and  laughable  dreams  ; 
and  that  he  gives  an  extension  and  importance  to 
the  subject  which  few  will  allow,  seems  to  be  ge- 
nerally admitted  by  his  judicious  readers.  That  he 
carries  his  principles  to  an  extreme,  and  attempts  to 
confer  upon  his  rules  a  definiteness  and  precision 
little  short  of  ridiculous,  is  also  evident.  Still  there 
is,  doubtless,  much  reality  and  Justness  in  his  sys- 
tem. And  he  often  displays  the  refined  accuracy 
of  a  most  delicate  observer,  together  with  the  en- 
lightened views  of  a  real  philosopher/ 

The  method  of  illustrating  physiognomical  dis* 
cussions  by  Engravings ^  was  first  adopted  by  Bap- 
TisTA  Porta,'  one  of  the  earliest  writers  on  the 
subject,  after  the  revival  of  letters.  The  en- 
gravings of  M.  Lavater  are  mo/e  numerous, 
better  executed,  and,  consequently,  far  more  in* 
structive  than  his.  Since  the  labours  of  this  amiable, 
pious,  and  ingenious  divine,  nothing  has  been 
done  in  the  science  of  physiognomy  worthy  of  be-* 
ing  recorded  as  new.  All,  therefore,  relating  to 
this  subject,  that  can  be  considered  as  peculiar  to 

/  Sec  his  Essayi  on  Pbytiogmomy.  Some  account  of  his  mode  of  thinking 
and  reasoning  on  the  subject  may  also  be  found  in  the  EttcyKUpmHa^  from 
which  many  of  the  facts  above  stated  are  collected. 

fl  A  philosopher  of  Na^ta^  who  flourished  about  the  middle  of  tlie  iik- 
Uenth  century. 
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the  dghtcenth  century,  is  the  revival  of  attention 
to  it ;  the  detaching  it  from  the  disgraceful  con- 
nection in  which  it  had  previously  stood ;  and  the 
exhibition  of  its  principles  in  a  more  popular  and 
splendid  manner.  But  sanguine  calculators  ima* 
gine  that  a  foundation  has  been  recently  laid  for 
incomparably  greater  progress.  They  look  for- 
ward to  the  time,  when  the  students  of  this  sci- 
ence shall  carry  it  to  a  degree  of  perfection  of 
which  faint  ideas  only  can  now  be  formed  5  when 
its  principles  shall  be  so  clearly  defined,  our  know- 
ledge of  Its  laws  so  greatly  extended,  and  depart- 
ments, at  present  unknown,  so  fully  laid  open  to 
the  prying  eye  of  philosophy  as  to  render  it  one  of 
the  most  safe  standards  of  judgment,  and  one  of 
the  best  guides  of  action.  In  short,  many  have 
spdken  of  it  as  a  science  susceptible  of  mathema- 
tical certainty,  and  as  capable  of  endowing'  man 
with  a  power  little  short  of  complete  intuition 
into  the  hearts,  intentions,  and  talents  of  his 
fellow- men. 

It  may  well  be  doubted  whether  these  antici- 
pations be  not  altogether  extravagant  and  vain. 
To  set  bounds  to  tne  progress  of  science  is  im- 
possible. We  can  only  say,  that  its  cultivators 
and  improvers  being  finite  creatures,  there  must 
be  limits  somewhere  beyond  which  they  cannot 
hope  to  advance.  And  though  some  further  im- 
provements in  physiognomy  may  be  with  reason 
expected,  yet  several  considerations  concur  to 
render  it  probable,  that  these  improvements  must 
ever  fall  tar  short  of  the  point  to  which  many  ex- 
tend their  views.  Mankind  have  been  long  em- 
ployed in  investigating  the  subject,  without  making 
any  signal  or  important  advances  in  their  know- 
ledge oi  its  nature  and  principles.  There  seems 
to  be  little  room,  in  this  field  of  investigation,  for 
those  experiments  and  discoveries,  which  have  so 

?K 
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brilliantly  and  profitably  abounded  in  many  ot1ier$# 
But,  above  all,  to  look  forward  to  a  period  whert 
physiognomy  shall  be  so  generally  and  perfectly 
understood,  as  to  furnish  mankind  with  a  plain 
and  infallible  criterion,  by  which,  in  all  cases,  ta 
asdettain  precisely  the  talents  and  the  disposition 
of  each  other,  is  to  think  of  invading  the  prerogative 
of  Oniniscience,  and  ac<|utring  an  instrument  sub-* 
versive  of  human  society*  And  even  if  we  could 
suppose  such  progress  in  this  science  within  the 
bounds  of  probability,  we  must  believe  that  the 
arts  of  concealment,  deception^  and  every  conco* 
mitant  of  artifice  and  false  refinement  will,  at  the 
9ame  time,  make  equal  progress,  and  thus  leave 
us  in  the  same  relative  situation  as  at  present. 


ADDITIONAL  NOTES. 
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^The  author  had  no  opportunity  of  putting  his  mamiseript 
into  the  hands  of  even  a  single  friend^  before  it  tn^as  cam- 
mitted  to  the  press.  Indeed^  a  great  part  of  it  was  prepared 
only  in  small  portions^  as  called  for  by  the  printer^  and 

•  frequenifyaniidst  the  hurry  and  fatigue  of  other  empby^ 
ments.  ihe  printed  sheets^  haifiever,  have  been  sub-^ 
mitted  to  the  perusal  of  some  friends^  who  were  good 
enough  to  make  a  number  ofremarks^  which  would  pro- 
bably  lucve  been  inore  numerous  had  time  ieen  afforded 
for  a  more  attentive  exatnination.  These  remarks,  to- 
gether with  the  result  of  the  author^s  more  attentive  read- 
ings and  second  thoughts^  he  thinks  proper  to  annex  in  the 
foUowing  notes f 


NOTES  ON  CHAPTER  L 
ffutchinsonian  Philosophy,   p.  15. 

1  HE  following  compcDcIious  view  of  the  system  of  J.  Hut* 
CHIHSOK,  Esquire,  as  it  respects  Natural  Philosophy,  is 
extracted  from  a  Letter  to  a  Bishops  concerning  some  im^ 
portant  Discoveries  in  Philosophff  and  Theobgy,  by  the 
Sight  Honourable  Duncan  Forbes,  President  oi  dielJourt 
of  Session  in  Scodand.  As  this  gentleman  appean  to  have 
been  fiivourable  to  the  Hutchinsonian  Philosophy,  and  bad 
doubtless  devoced  much  attention  to  it,  he  may  be  supposed 
by  some  to  give  a  more  satisfactory  account  of  it  than  that 
which  is  exhibited  in  the  page  above  referred  to^ 

**  The  first  thing  that  is  met  with  in  the  books  of  Moses  is 
an  assertion  that  God  created  the  heavens  and  the  eardi,  which 
is  followed  by  a  pardcular  account  of  the  order  and  manner  of 
the  fci'mation  of  all  that  was  created,  till  the  work  was  per- 
fected. After  which,  God  is  said  to  have  rested ;  and  our 
author  asserts,  that  it  is  ako  said,  d)e  perfect  machine,  then 
left  to  itself,  carried  on  all  the  operations  in  this  system,  by 
certain  known  laws  of  mechanism,  e^tplained  by  Moses,  and 
throughout  the  Scriptures  by  the  other  inspired  penmen. 

^  The  sum  of  what  our  author  avers  to  be  the  doctrine  of 
^  Scriptures,  on  this  head,  is,  that,  besides  the  difierently 
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formed  particles,  of  which  this  earth,  ^d  the  several  metab* 
minerals,  and  other  solid  substances  in  it,  and  in  the  other 
sob'd  orbs,  are  composed,  God  at  first  created  all  that  subtile 
fluid  which  now  is;  and  from  the  creation  has  been,  in  the 
condition  of  fire,  light,  or  air,  and  goes  under  the  name  of 
the  Heavens. 

'*  The  particles  of  this  fluid  (which  our  author  calls  atones), 
when  they  are  single  and  uncompounded,  are  inconceivably 
minute,  and  so  subtile  as  to  pervade  the  pores  of  all  substances 
whatever,  whether  solid  or  fluid,  without  any  great  difficulty 
or  resistance :  when  they  are  pushed  forward  in  straight  lipesy 
by  the  action  of  fire,  or  are  reflected  or  refracted  in  straight 
lines,  they  produce  light,  and  are  so  called;  but  when  the 
interposition  of  any  opaque  body  hinders  their  progress  ia 
straight  liqes,  they  pass,  but  cease  to  produce  light. 

^'  These  particles  or  atoms,  which,  when  ^loving  in  straight 
lines,  produce  light,  and,  if  collected  and  put  into  another 
sort  of  motion,  would  produce  heat  and  fire,  are,  as  our  au« 
thor  insbts,  when  the  force  impelling  them  ceases  to  act  with 
vigour,  and  when  their  motion  is  retarded,  so  made,  that  thejp 
^e  apt  to  adhere  in  small  masses  or  grains,  wh^ch  the  author 
calls  spirit  or  air,  and  is  of  the  same  kind  and  texture  with  that 
air  which  we  daily  breathe,  and  which  we  feel  in  wind  wheQ 
it  blows. 

**  The  sun,  which  our  author  places  at  the  centre  of  this 
system,  is  an  orb  included  in  a  vast  collection  of  this  subtile 
matter  in  the  action  of  fire,  which  continually  melts  down  all 
the  air  that  is  brought  into  it  by  the  powernil  action  of  the  ' 
firmament  or  expansion,  hereafter  to  be  explained,  into  the 
subtile  matter  just  mentioned;  and  with  an  inunense  force 
sends  forth,  in  perpetual  streams  of  light,  this  same  subtile 
matter,  so  melted  down,  to  the  circunwcrence  of  this  system^ 
which  the  author  says  is  bounded,  as  he  avers  the  space  com- 
prehended  within  it  is  absolutely  full. 

**  The  matter  thus  melted  down  at  the  orb  of  the  sun  inte 
light  must,  as  every  thin^;  is  fiill,  either  stand  still  or  make 
its  way  outwards  to  the. circumference,  being  forced  by  the 
particles  which  are  concreted  into  air  at  the  utmost  extremi- 
ties; and  return  towards  the  sun,  where  the  fluid  being  most 
subtile,  gives  least  resistance^  and  take  up  the  place  that  the 
light  left. 

**  And  therefore  tliis  endless  uninterrupted  flux  of  matter 
from  the  sun  in  light,  in  place  of  being  an  expense  that  sh6uld 
destroy  that  orb  ( which  our  author  takes  to  be  an  insuppoit^ 
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able  objection  to  Sir  Isaac  Newkm^s  scheme)  is  (he. very  means 
of  preserving  it,  and  every  thing  else  in  this  system,  in  its  ac* 
tion  and  vieour,  by  pressing  back  perpetual  supplies  of  air  to 
be  melted  £>wn  into^  light,  and  thereby  produces  a  continual 
circulation.  These  perpetual  fluxes  or  tides  of  matter  out- 
wards and  inwards,  in  every  point,  from  the  centre  to  the  cir^ 
cumference,  mechanically,  and  necessarily,  as  our  author  in^ 
sists,  produce  that  constant  gyration  in  the  earth  and  tho 
planets  round  their  own  centres,  and  round  the  sun;  and  ho 
avers,  though  he  has  not  yet  thought  fit  to  explain  it,  that  the 
same  principle,  with  some  circumstances,  arising  from  the 
situation  and  fluxes  of  light  coming  from  the  other  orbs,  will 
account  also  for  the  motions  of  the  nnpon. 

**  Besides  the  rotation  of  the  orbs,  the  author  affirms  that 
the  adverse  motions  of  the  Kght  pushing  towards  the  ciroim- 
ference,  and  the  anr  pushing  towards  the  centre  with  immense 
force,  form  a  general  expansion  (as  he  translates  the  word  ren- 
dered firmament)  which  brings  that  stress  or  compressure  on 
all  bodies  it  meets  with,  that  binds  together  solids,  keeps  fluids 
as  they  were,  causes  the  variation  of  times  and  seasons,  the 
raising  of  water,  the  production  of  vegetables  and  animals,  and, 
in  short,  produces  all  the  effects  falsely  ascribed  to  gravity  or 
attraction ;  continues  motion  without  the  assistance  of  the  un« 
mechanical  principle  of  projection;  produces,  supplies,  and 
supports  vegetables,  fruits,  and  animals;  in  short,  produces  ^U 
most  all  the  effects  and  phasnomena  in  nature." 


Parkhuast,  Horne,  and  Jones,  Huithinsonians,  p.  17. 

In  this  passage  I  have  scarcely  done  justice  to  these  truly 
learned,  pious,  and  excellent  divines  of  the  Church  of  England, 
in  representing  them,  without  qualification,  as  having  adopted 
the  philosophy  of  Hutchinsok.  lliougli  they  all  went  a 
considerable  length  in  embracing  the  opinions  of  that  singular 
man;  yet  they  were  none  of  them  thorough  llutchinsonianSn 
Perhaps  the  most  satisfactory  information  on  this  subject  may 
be  obtained  from  the  perusal  of  Mr.  Jones's  Mcnwirs  of  the 
Lifcy  Studies  and  Writings  of  Bishop  Horne. 

'l*he  philosophical  works  of  the  Rev.  Mr.  Jones  deserve 
to  be  mentioned  with  great  respect,  in  this  class  of  writings 
which  belong  to  the  eighteenth  century.  On  a  variety  of 
subjects  I  am  tar  from  agreeing  with  him  in  opinion;  but  his 
learning,  his  ingenuity,  his  love  of  truth,  and  paniiularly 
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the  zeal  and  success  with  which  he  shows  die  consislieBcy  be* 
tween  true  philosophy  and  revelatioii)  eocidehioi  to  the  veiie^ 
ration  and  gratitude  of  all  good  men. 

In  representing  both  the  knowledge  and  the  admiration  of 
Hutchinson's  voluminous  writings,  as  having  nearly  diftf> 
appeared  before  the  end  of  tlie  century,  it  is  possible  diat  iScyt 
iact  is  stated  rather  too  strragljr.  It  is  believed,  however, 
that  very  few  eentlemen  now  Uving  ins  Great-Britain,  who 
hold  a  respectable  rank  in  the  scientinc  world,  either  embrace 
the  opbions  of  Hutchinson,  or  stud^his  works. 

It  is  not  easy  to  account  for  the  prejudices  entertained  hj 
Hutchinson  and  his  followers  against  the  philosophy  c( 
Newton,  as  if  it  were  hostile  to  revelation ;  and,  above  ail,  for 
the  suspicion  indulged  by  him,  that  Sir  Isaac  and  Dr.  Clarke 
had  formed  a  design,  "  bv  introducing  certain  speculadons^ 
founded  on  their  new  mode  of  philosoiriiising,  to  underaiine 
and  overthrow  the  tlieology  of  scripture,  and  to  bring  in  the 
heathen  Jupiter ^  or  the  stoical  ^mWiaA/Mniflb'iiito  the  place  of 
the  true  God."  It  is  believed  that  nothing  was  flvther  from 
the  minds  of  those  zreai  men,  than  to  represent  matteras  pooess** 
ing  inherent  acthnty.  If  any  who  profess  to  be  their  followers 
be  chargeable  with  falling  into  this  error,  none  can  be  too 
severe  upon  the  atheistical  tenet.  In  the  Newtonian  system 
Ae  attraction  ascribed  to  all  matter  is  not  an  independeni  pruu 
fiple  or  ageni^  but  simply  a/oc^,  referred  for  its  firat  and  coa<» 
tinned  existence  to  the  immediate  power  of  God.  If  either 
class  of  philosophers  be  chargeable  with  ^oing  too  far  in  at-r 
tempting  to  ascertain  causes^  and  in  ascribing V^mcies  to  ma« 
terial  objects,  it  appears  to  me  to  be  the  Mtdchinsanians* 


BoscoviCH.  p.  19. 

RocER  Joseph  Boscovich  was  bora  at  Ragnsa,  May  1 1, 
1711,  and  died  at  Milan,  February  13,  1787.  His  learning 
and  talents  are  universally  acknowledged.  And  he  is  repre* 
aented  as  **  unstained  in  liis  morals,  sincerely  attached  to  the 
Christian  religion,  and  exact  in  the  performance  of  all  Chris- 
tian duties,  as  became  a  Catholic  priest."  His  publications  on 
Mathematics^  Optics^  AstiymomVy  Htfdronamics^  &c.  ren- 
der him  one  of  the  most  distinguisned  men  of  the  age. 

The  friends  of  the  Theory  of  Natural  Philosophf  laid  be<» 
fore  the  public  by  this  celebrated  Italian,  speak  of  it  in  the 
highest  termsi  and  consider  it  as  one  of  the  noblest  effbrtt  of 


• 
modem  genim.  Ic  has  been  tabstandally  adopted,  by  Mn 
MiTCHBL,  of  Grcac-Britaiiiy  by  Dr.  Priestley,  and  by 
foine  other  dUtioffuished  writers  on  the  physical  sciences,  who 
all  regard  it  as  relieving  philosophy  from  many  pressing  diffi«* 
culties,  and  openmg  the  way  to  much  new  and  important 
tight.  One  great  objection  to  this  system  immediately  pre« 
sents  itself  to  the  mind,  and  has  been  forcibly  urged  against  it^ 
viz.  If  every  particle  of  matter  be  strictly  tnextended^  where- 
in does  it  diflcr  fipom  that  ens  raiianiSf  a  matheniatiod  point, 
wUhout  parts  or  magnUude  f  or  rather,  wherein  does  it  USet 
from  a  mere  point  of  space?  Will  not  the  adoption  of  this 
system  conduct  its  advocate  a  step  further,  and  lay  him  under 
tne  necessity  of  deny  ing  the  real  existence  of  di  material  xoorUf  - 
and  of  supposing  tnat  what  we  call  by  that  name  is  a  mere 
system  of  attractions  and  repulsions^  without  any  substance 
m  which  they  can  inhere?  It  is  proper  to  observe,  that  Bos- 
covicH  was  aware  of  this  objection,  and  answered  it  by  de- 
nying; that  extension  is  a  necessary  ^liKbute  of  matter.  But  ii 
not  this  a  petiiio  principiif  Ami  if  it  be  admitted,  we  may 
well  ask,  wherein  does  ^natter^  according  to  this  philosopher, 
differ  from  spirit? 

Leibnitz  had  taught  before  Boscovich  that  die  first 
princifdes  of  matter  are  inextended  points*  The  principal 
diffidence  between  the  fnanads  of  the  former,  and  the  inex* 
tended  atoms  of  the  latter,  lies  in  the  qualities  or  forces  with 
which  they  are  represented  as  endowed.  The  attractive  and 
repulsive  powers  of  Boscovich  differ  materially  from  the 
active  and  perceptive  powers  of  Leibnitz,  which  he  con- 
sidered as  sufficient  not  only  to  actuate  the  monad  at  a  parti« 
cobr  point  of  dine,  but  also  to  produce  ail  the  changes  which 
k  undergoes  from  the  beginning  to  eternity. 

Boscovich  seems  to  have  been  the  first  of  mankind  who 
rejected  all  immediate  contact  between  bodies,  and  their  con* 
stituent  particles.  In  this  way  he  got  rid  of  the  difficulty  of 
supposing  an  extended  substance  to  be  made  up  of  inextended 
points.  Leibnitz,  by  not  resorting  to  the  same  bold  doc« 
irine,  left  this  difficulty  lying  in  all  its  force  against  his  system* 

Electricity,  p.  25. 

My  friend,  Pet^r  Wilson,  LL.  D.  the  teamed  and  ex* 
cellent  Professor  of  the  Latin  and  Greek  Languages  in  Colonic 
College,  has  suggested  to  me  chat|  in  detailing  the  cxpr* 
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rinnbnt^  and  discoveries  of  Dr.  Franki^ik,  in  ElectricitJTy  I 
have  scarcely  done  justice  to  his  friends  and  coadjutors  in  diis 
inquiry,  particularly  Mr.  Ebenezer  Kinnersley,  who 
made  several  valuable  discoveries,  and  many  new  expert* 
ments.  This  remark  appears  to  be  so  just,  that  I  cannot 
avoid  taking  some  notice  of  it.  The  reader  who  is  desirous  of 
seeing  what  is  due  to  Mr.  Kinnersley,  for  the  important 
aid  which  he  afibrded  to  Dr.  Franklin  in  his  investigations^ 
will  do  well  to  peruse  the  Experiments  and  Observations  on 
Electricittfj  &c.  by  Benjamin  Franklin,  LL.  D.  and 
F.  R.  S.  London.  4to.  1769.  In  this  work  the  Doctor  makes 
many  acknowledgments  to  Mr.  Kinnersley,  as  also  to  his 
friends,  Mr.  Thomas  Hopkinson,  Mr.  Philip  Syng,  and 
odiers. 

The' following  account  of  experiments  on  the  influence  of 
electricity  in  forwarding  the  germination  and  growth  of  plants, 
is  extracted  from  the  Botanic  Garden^  part  ] .  canto  i.  note.^ 

^^  The  influence  of  electricity  in  forwarding  the  germination 
of  plants,  and  their  growth,  seems  to  be  pretty  well  established, 
though  M.  Ingenhouz  did  not  succeed  in  his  experimentB, 
and  thence  doubts  the  success  of  those  of  others;  and  though 
M.  RouLAND,  from  his  new  experiments,  believes  that 
neither  positive  nor  negative  electri«.jty  increases  vegetation, 
both  which  philosophers  had  previously  been  supporters  of  the 
contrary  doctrine ;  for  many  other  naturalists  have  since  re* 
peated  their  experiments  relative  to  this  object,  and  their  new 
results  have  confirmed  their  former  ones.  M.  D'Ormoy, 
and  the  two  Roziers,  have  found  the  same  success  in  numer- ' 
ous  experiments  which  they  have  made  in  the  last  two  years; 
and  M.  Carmoy  has  shown,  in  a  convincing  manner,  that 
electricity  accelerates  germination. 

**  M.  D'Ormoy  not  only  found  various  seeds  to  vegetate 
sooner,  and  to  erow  taller,  which  were  put  upon  his  insulated 
table,  and  supplied  with  electricity,  but  also,  that  silk- worma 
began  to  spin  much  sooner  which  were  kept  electrified,  than 
those  of  the  same  hsttch  which  were  kept  in  the  same  place 
and  manner,  except  that  they  were  not  electrified.  These  ex- 
periments of  M.  D'Ormoy  are  detailed  at  length  in  the  Joor* 
iial  de  Physique  of  Rozier,  torn.  xxxv.  p.  270. 

"  M.  Bartholon,  who  had  before  written  a  tract  on  thi« 
subject,  and  proposed  ingenious  methods  for  applying  elec-* 
tricity  to  agriculture  and  gardening,  has  also  repeated  a  numer-* 
ous. set  of  experiments;  and  shows  both  that  natural  clcctri- 
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ciar»  is  well  as  the  artificial,  increases  the  growth  of  plants^ 
^uid  the  germination  of  seeds;  anU  opposes  M.  Ikgunhous 
by  very  ouoierous  and  conclusive  ^cs.  Jbid.  torn,  xxxv, 
p.  401. 

**  Since,  by  the  late  discoveries  or  opinions  of  the  Chemists^ 
there  is  reason  to  believe  that  water  is  decomposed  io  the  ves* 
scls  of  vegetables ;  and  that  the  hydrogen,  or  inflammable  air^ 
of  which  it  in  part  consists,  contributes  to  the  nourishment 
of  the  plant,  and  to  the  production  of  its  oils,  resins,  gums^ 
sugar,  &c.  and,  lastly,  as  electricity  decoipposes  wrater  imp 
these  two  airs,  termed  oxygen  and  hydrogen,  there  is  a  power- 
ful analogy  to  induce  us  to  believe  that  it  accelerates,  or  conr 
iribuces  to  the  growth  of  vegetation,  and,  like  heat,  may  pos« 
sibiy  enter  into  combination  with  maqy  bodies^  or  form  tho 
basis  of  some  yet  unan^ized  acid/' 

For  a  number  of  yean  after  thie  experiments  of  Mr.  Maimt 
aRAY,  and  the  Abbe  No^lejt,  by  which  it  appeared  that 
electricity  had  been  found  to<  forward  the  germination  an^ 
growth  of  vegetables,  there  was  no  doubt  entertained  of  the 
truth  of  their  doctrine.  It  remained  uncontradicted  until  Mr, 
SwANKH  ARDT  published  the  facts  which  he  had  learned  froni 
Mr.  Inoenhouz.  Since  that  time  the  number  of  sceptics 
or  opposers  has  increased  ;iAnd  it  seems  to  be  now  doubtful 
whether  khe  first  experimenter^  on  this  subject  were  not  mis* 
taken. — M.  Se^mebier,  in  a  late  work,  concludes  that  die 
influence  of  the  electric  fluid  on  vegetables  is  at  least  dubious, 
— See  Phjfsiologie  Vegetalf^  ice.  torn*  iii*  jp-  399. 

CmUravery  vtspecting  the  Franklinian  Theory,  p.  25. 

The  principal  advocates  of  the  Franklimtm  theory^  viz. 
chat  all  the  phenomena  of  electricity  mav  be  accounted  for 
by  the  diflPerent  states  and  operations  ot  one  homogeneoHS 
ftnid^  are  Canton,  Le  Roy,  Priestley,  Henley,  Bec- 
CARiA,  Cavallo,  Morgan,  and  several  others.  To  the 
class  of  those  who  reject  this  theory,  and  cooskier  the  agency 
of  two  electric  fluids  as  necessary  to  be  supposed,  belong 
Symmer,  Eeles,  Cigna,  Adams,  Cuthbertson,  Dar<* 
WIN,  Brooke,  and  several  other  distinguished  writers  on 
this  subject. 

Those  who  adopt  the  opinion  thai  there  are  two  electrifi 
/luidSf  are,  however,  by  no  means  agreed  among  themselves. 
Some,  as  Symmsr,  Eeles,  Adams,  &c.  beUeve  in  tw^ 

IL 
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fluids,  which  operate  on  each  other,  and  on  other  bodaetf^ 
upon  mechaniad  principles.  They  suppose  that  these  are 
two  distinct,  positive,  and  active  powers,  which  equally  and 
scrongly  attract  and  condense  each  other;  that  they  e.yas,t  to-* 
gether  in  all  bodies,  in  their  natutal  state,  conjoined;  but 
that  their  electric  signs,  or  what  we  call  electricity,  only  be- 
come sensible  in  consequence  of  the  separation  of  these  tivo 
powers.  That,  while  united,  they  are  latent  and  invisible; 
but  when  separated  they  become  immediately  vtsible  and  ac- 
tive. These  two  fluids  or  powers  are  called  Vitreous  and 
Resinom  electricities. — See  Eeles's  Philosophical  Esseufs^ 
1771,  and  Adams*s  Lectures. 

There  are  others  who  explain  the  phenomena  of  electricity 
upon  chemical  principles.  They  also  believe  in  the  existence 
of  two  distinct  and  positive  fluids ;  but  instead  of  a  mechanical 
operation,  they  consider  all  their  sensible  effects  as  arising 
from  chemical  affinity  and  union.  The  following  theory  of 
Dr.  Darwin  may  serve  as  a  specimen  of  chemical  electricity. 
— See  Temple  of  Nature^  Additional  Notes,  p.  46.  4to, 
Lond.  1803. 

1 .  There  are  two  kinds  of  electric  ether^  which  exist  ei- 
ther separately  or  in  combination.  That  which  is  accu- 
mulated on  the  surface  of  smooth  glass,  when  rubbed  with 
a  cushion,  is  here  termed  vitreous  ether ;  and  that  which  is 
accumulated  on  the  surface  of  resin,  or  sealing-wax,  when 
rubbed  in  like  manner,  is  here  termed  resinous  ether;  and  a 
combination  of  them,  as  in  their  usual  state,  may  be  termed 
neutral  electric  ethers. 

2.  Atmospheres  of  vitreous,  or  of  resinous,  or  of  neutral 
electricity,  surround  all  separate  bodies,  are  attracted  by 
them,  and  permeate  those  which  are  called  conductors,  as 
metallic,  aqueous,  and  carbonic  substances;  but  will  not 
permeate  those  which  are  called  non-conductors,  as  air,  glass, 
silk,  resin,  sulphur. 

3.  The  particles  of  vitreous  ether  strongly  repel  each  other, 
but  attract  the  particles  of  resinous  ether,  and  vice  versa. 
When  the  two  electric  etliers  unite,  a  chemical  explosion  oc- 
curs, in  some  respects  like  that  of  gunpowder,  light  and  heat 
are  liberated,  and  rend  or  fuse  the  bodies  which  they  occupy. 

4.  Glass  liolds  within  it,  in  combination,  mnch*  resinous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  more 
forcibly  attracts  vitreous  electric  ether  from  surroundine 
bodies,  which  stands  on  it,  mixed  with  a  less  proportion  ot 
rtsiAous  ether,  like  an  atmosphere,  but  cannot  unite  with  th« 
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ttsinotis  ether,  which  is  combined  with  the  glasi.  And  resin, 
on  the  contrary,  holds  within  it,  in  combination,  much  vitreous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  more 
forcibly  attracts  resinous  electric  ether  from  surrounding  bo* 
dies,  which  stands  on  it,  mixed  with  a  less  proportion  of  vi-» 
treous  ether,  like  an  atmosphere,  but  cannot  unite  with  the 
Titreous  ether  which  is  combined  with  the  resin. 

5.  Hence  the  non-conductors  of  electricity  are  of  two 
kinds,  and  opposite  to  each  other ;  the  one  class  of  the  vi« 
treous,  the  other  of  the  resinous.  But  the  most  perfect  con* 
«h]cton,  such  as  metal,  water,  and  charcoal,  having  neither 
kind  of  electric  ether  combined  with  them,  though  mr^ 
rounded  with  both,  suffer  both  kinds  to  pass  through  them 
easily. 

6.  Great  accumulation  or  condensation  of  the  separate 
electric  ethers  attract  each  other  so  strongly  that  they  will 
break  a  passage  through  non-conducting  bodies.  Hence  trees 
and  stone  walls  are  rent  by  lightning. 

7.  When  artificial  or  natural  accumulations  of  these  sepa- 
rate ethers  are  in  very  small  quantity  or  intensity,  they  pass 
•lowly,  and  with  di£Sculty,  from  one  body  to  another,  and 
require  the  best  conductors  for  this  purpose.  Whence  many 
of  the  phenomena  of  (he  Torpedo^  or  Gymnottts^  and  of 
Gtdvanism, 

S*  The  electric  ethers  may  be  separately  accumulated  by 
the  contact  of  conductors  with  non-conductors — by  vicinity 
of  the  two  ethers — by  heat — ^and  by  decomposition. 

9.  When  these  two  ethers  unite  suddenly,  and  with  ex* 
plosion,  a  liberation  of  light  and  heat  takes  place,  as  in  all 
chemical  explosions.  Accordingly  it  is  said  that  a  smell  is 
perceptible  from  electric  sparks,  and  even  a  taste^  which  must 
be  supposed  to  arise  from  new  combinations  or  decomposi« 
tions. 

The  theory  founded  on  the  principles  above  stated  is  sup- 
posed, by  those  who  adopt  it,  to  solve  many  difficulties  which 
can  scarcely  be  accounted  for  on  the  theory  of  Franklin. 
To  say  that  the  former  mode  of  accounting  for  the  electrical 
phenomena  will  probably  be  found  the  true  one,  would  be, 
in  the  present  state  of  our  knowledge,  to  pronounce  rashly ; 
but  if  this  subject  should  ever  be  developed,  it  will  probably 
be  found  that  Electricity  ought  to  be  considered  as  a  branch 
of  Chemistry:  that  its  phenomena  result  from  the  union  of 
two  substances,  by  the  chemical  combination  of  which  CK» 
plosion  is  produced,  and  light  and  heat  arc  liberated. 
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Dr.  GiBB£8»  of  Great-Britain,  also  adopts  a  dieihidfl 
theory  of  electricity.  He  supposes  that  oxygen  gas  is  pro* 
.  ducea  by  the  union  of  positive  electricity  vu'vAi  water;  and 
hydrogen  gas  by  the  union  of  negative  dectricity  with  wa« 
ter;  and  that  water,  uniting  ia  different  proportions  with  the 
two  electricities,  is  the  ponderable  part  of  all  the  elastic 
iiuids.  He  asserts  that,  by  the  positive  electricity ^  metals  are 
oxydated,  and  blue  vegetable  colours  reddened;  and  also  that 
the  acidifying  effect  of  electric  comnootions  in  tlie  atmes- 
j^ere,  on  weak  fermented  liquors,  is  unquestionable.  On  the 
bther  hand,  according  to  this  writer,  by  negative  eleciridhf  the 
Vegetable  blue  is  restored,  and  the  oxydated  metal  revived 

These  circumstances,  among  others,  lead  Dr.  Gibbes  to 
Conclude  that,  when  hydrogen  gas  is  produced  by  the  affti* 
•ion  of  water  on  red-hot  metal,  and  the  metal  is  at  the  same 
time  oxvdaced,  a  decolnposition  oijire  rather  than  of  water  hat 
taken  place;  that  the  hot  metal  has  parted  vnth  negative  dec* 
^  tricity,  which,  uniting  with  a  small  proportion  of  roe  watery 
has  formed  hydrogen  gas ;  that  a  greater  proportion  of  the 
water  has  united  with  the  positive  electricity,  suid  entered,  as 
bxygen  gas,  into  combination  with  the  metal.  When  ditf 
two  gases  are  inflamed  together,  the  Spark  attlacts  to  itself, 
in  due  proportions,  the  two  electricities  contained  in  the  twb 
gases,  which  unite  with  explosion,  and  produce  fire.  The 
ivater  with  which  they  were  before  combined  is  of  coarse  de* 
posited. 

The  reason  why  inflammable  substances  bum  in  oxygca 
gas,  and  not  in  hydrogen.  Dr.  Gibbes  supposes  to  be  that 
negative  electricity  greatly  prevails  in  all  inflammable  sub- 
stances. Neither  of  the  gases  can  be  inflamed  separately, 
because  fire  depends  on  the  union  of  the  two  electricities} 
and  such  unioil  cannot  be  effected  unless  both  are  present  in 
due  proportion. 

Dr.  Gibbes  supposes  that  the  ftlrther  illustratiofi  of  the 
efllects  of  the  two  electricities  as  chemical  agents,  will  set 
aside  some  of  the  leading  doctrines  of  the  Lavoisierian  theory, 
and  afford  an  easy  solution  of  certain  phetiomena  which  that 
theory  cannot  explain. 

It  is  a  curious  fact  that  Dr.  GibbEs,  in  supposing  that  oxy^ 
gen  gas  is  produced  by  the  union  of  positive  electricity  with 
water,  and  that  hydrogen  gas  is  produced  by  the  union  of 
negative  electricity  with  water,  was  anticipated  by  Dr. 
Priestley. — See  his  letter  to  Dr.  Woodhouse,  Sept.  16j 
ISOli  in  the  Medical  Repositary^  vol.  v,  p.  158? 
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^PTNUs*^  Theofjf  (jf  Eledtridty.  p.  26. 

^r.  ^PiNUSf  of  the  Imperial  Academy  of  St.  Petersburgh, 
has  attempted  to  class  the  phenomena  of  Electricity  and 
Magnetism  iii  a  mathematical  method.  In  the  course  of 
his  work  he  gives  some  views  of  the  subject,  which  are 
new,  and  highly  ingenious,  atid,  as  some  good  judges  sufv- 
pose,  calculated  to  surmount  many  difficulties,  and  to  an- 
swer many  questions  which  occur  m  considering  the  Frank- 
iinian  theory .-^I'he  leading  principles  of  his  plan  are  com* 
prehended  in  die  following  propositions  4 

The  phenomena  of  electricity  are  produced  by  a  fluid  of 
peculiar  nature,  and  therefore  called  the  Electric  ftuid^  hav- 
ing the  following  properties. 

1.  Its  particles  repel  each  other  with  a  force  decreasing  as 
the  distances  increase. 

2.  Its  particles  attract  the  particles  of  some  ingredients  in 
all  other  bodies,  with  a  force  decreasing,  according  to  the 
same  law,  with  an  increase  of  distance  i  and  this  attraction  is 
mutual. 

3.  The  electric  fluid  is  dispersed  in  the  pores  of  other  Ixk 
dies,  and  moves  with  various  degrees  of  facility  through  the 
pores  of  diflferent  kinds  of  matter,  in  those  bodies  which 
^ve  call  non-electrics^  sucli  as  water,  or  metals,  it  moves 
without  any  perceivable  obstruction ;  but  in  glass,  resins,  and 
all  bodies  called  electrics^  it  moves  with  very  great  difficulty^ 
or  is  altogether  immoveable. 

4.  The  phenomena  of  electricity  zvt  of  two  kinds:— li 
Such  as  arise  from  the  actual  motion  of  the  fluid  from  a 
body  containing  more,  into  one  containing  less  of  it.  2* 
Sucn  as  do  not  immediately  arise  from  this  transference,  but 
are  instances  of  its  attraction  and  repulsion. 

These  principles  are  applied  at  creat  lengthi  and  with  a 
pleasing  decree  of  precision,  by  the  uigenious  theorist,  to  the 
Leyden  Phial^  and  to  the  various  phenomena  of  elc(  trie  at- 
traction and  repulsion.  It  will  be  readily  seen  that  ^Epinus 
adopts,  in  substance,  the  theory  of  Franklin,  of  which,  ill 
some  particulars,  he  presents  new  and  more  satisfiictory  views 
than  the  American  philosopher.  In  the  sixty*first  volume  of 
the  Philosophical  Transactions  there  is  a  Dissertation^  by  the 
Hon.  Mr.  Cavendish,  on  this  subject,  which  he  considere 
as  an  extension  and  more  accurate  application  of  i£piNUs'f 
theory. 
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Galvanism. 

Gi/mnotu$  EleetrkuSy  Torpedo^  Kc*  p.  28. 

The  Gymnotus  Electricus  is  a  native  of  the  river  of  Sd- 
rinam,  in  South-America.  Those  which  were  carried  to 
England  about  eight  years  ago  were  about  three  or  four 
feet  long,  and  gave  an  electric  shock,  by  putting  one  finger 
on  the  back,  near  its  head,  and  another  of  the  opposite 
hand  into  the  water  near  its  tail.  In  their  native  count|ry 
they  are  said  to  exceed  twenty  feet  in  length,  and  kill  any^ 
man  who  approaches  them  in  an  hostile  manner.  It  is  not 
only  to  escape  its  enemies  that  this  surprising  power  of  the 
fish  is  used,  but  also  to  take  its  prey ;  which  it  does  by  be- 
numbing them,  and  then  devouring  them  before  they  have 
time  to  recover,  or  by  perfectly  killing  them  at  once ;  for 
the  quantity  of  the  power  seems  to  be  determined  by  the 
will  of  the  animal ;  as  it  sometimes  strikes  a  fish  twice  biefoie 
3t  is  sufficiently  benumbed  to  be  easily  swallowed. 

The  organs  productive  of  this  wonderful  accumulation  of 
electric  matter  have  been  accurately  dissected  and  described 
by  Mr.  J.  Hunter,  Philos,  Titans,  vol.  Ixv.  and  are  so 
divided  by  membranes  as  to  compose  a  very  extensive  sur- 
face, and  arc  supplied  with  many  pairs  of  nerves,  larger  than 
any  other  nerves  of  the  body :  but  how  so  large  a  quantity  is 
so  quickly  accumulated  as  to  produce  such  amazing  effects 
in  a  fluid  ill  adapted  for  the  purpose,  is  not  yet  satisfactorily 
explained.  The  Torpedo  possesses  a  similar  power  in  a  less 
degree,  as  was  shown  by  Mr.  Walch,  and  another  fish 
lately  described  by  Mr.  Paterson.  PhiL  Trans,  vol.  ixxvi. 
Botanic  Garden^  Part  L  Canto  i.  p.  1 2»  note. 


LaU  Discoveries  in  Galvanism*  p.  30. 

Four  epochas  may  be  observed  in  the  history  of  Galvan* 
ism,  each  of  them  distinguished  by  the  developement  of  im-- 
portant  facts.  The  first  was  formed  by  the  publication  of 
the  fundamental  Galvanic  fact,  viz.  the  production  of  mus- 
cular contraction  by  the  application  of  metals  to  the  nerves 
and  muscles  of  animals,  and  which  was  entirely  limited  to 
organized  bodies.  The  second  may  be  derived  from  the  dis^ 
covery  of  the  Galvanic  influence  in  inorganic  matter.     Tht 
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researches  of  Fabroni,  Dr.  Ash,  and  Creve,  exhibiting 
the  peculiar  action  of  metals  in  contact  with  each  other  upon 
water,  demonstrated  the  production  of  the  Galvanic  infla*- 
ence  in  combinations  wholly  composed  of  inorganic  matter^ 
and  thereby  connected  it  with  the  general  principles  of  phy-i 
sics.  The  third  epocha  in  the  history  of  Galvanism  is  found- 
ed on  the  discovery  of  the  means  of  accumulating  this  in« 
fluence  by  the  battery  or  pile  of  Volta,  which  paved  the 
way  for  a  distinct  exhibition  of  the  analogy  between  Gal- 
vanism and  common  Electricity.  'Tht  fourth  arises  from  the 
discovery  of  the  chemical  agencies  of  Galvanism.  In  the 
prosecution  of  this  last  train  of  inquiry,  the  principal  degree 
of  praise  is  due  to  the  British  experimenters,  and,  among 
these,  chiefly  to  Messrs.  Carlisle,  Nicholson,  Cruick- 
SHANK,  Haldane,  Henry,  and  more  particularly  to  Mr. 
Davy  and  Dr.  Wollaston. 

Messrs.  Carlisle  and  Nicholson  did  much  towards 
establishing  the*  electricity  of  the  pile,  by  ascertaining  that  it 
is  minus  in  the  silver  end,  and  jdus  in  the  zinc  end.  They 
also  demonstrated  its  chemical  action,  especially  in  the  de* 
composition  of  water;  a  most  interesting  experiment,  which 
has  led  to  many  very  important  results. 

Mr.  Cruickshank  was  the  first  discoverer  of  the  Gal* 
▼anic  production  of  alkali.  In  his  experiments  he  supposed 
amnumiac  to  be  eenerated;  while,  according  to  those  of 
some  others,  the  alkali  produced  was  thought  to  be  fixed. 
He  likewise  invented  the  mode  of  placing  the  metals  hori« 
zontally  in  a  kind  of  trough,  which,  in  several  respects,  is 
much  more  convenient  than  the  apparatus  of  Volta.  And 
he  was  the  first  who  succeeded  in  charging  the  Leyden  phial 
by  means  of  the  Galvanic  pile. 

Mr.  William  Henry  ascertabed,  by  his  experimenis, 
that  the  sulphuric  and  nitric  acids  may  be  decomposed  by  the 
operation  of  the  Galvanic  influence;  but,  in  his  attempts  on 
the  muriatic  acid,  he  only  succeeded  in  decomposing  the  wa- 
ter adhering  to  it.  He  also  demonstrated  that  ammoniac  may 
be  decomposed  in  a  similar  manner. 

Col.  Halpane  found  that  the  eflfects  of  the  apparatus  of 
Volta  were  suspended  when  it  was  immersed  in  water; 
and  that  this  likewise  was  the  case  when  ii  was  confined  in 
azotic  gas,  or  placed  under  the  vacuum  of  an  air-pump.  He 
observed  that  the  pile  acted  more  powerfully  when  immersed 
in  a  given  quantity  of  oxygen  gas  than  in  the  same  bulk  of 
lUmospherical  air. 
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Dr.  WoLLASTON  has  greatly  contributed  io  enlarge  our 
knowledge  of  the  nature  and  principles  of  Galvanism*  Ho 
read  an  excellent  paper  on  this  subject  to  the  Royal  Societyt 
v^hich  appeared  in  their  Transactions  for  the  year  iSOK 
After  stating  a  variety  of  experinaents  most  ingeniously  de« 
vised,  and  cautiously  as  well  as  accurately  conducted,  ho 
advances  his  induction,  from  a  great  number  of  distinct  and 
luminous  proofs,  that  the  phenomeiVL  of  Electricity  and  Gal? 
vanism  are  all  results  of  the  same  principle. 

But  scarcely  to  any  one  in  Great-Britain  is  Galvanism  more 
indebted  for  its  extension  and  improvement  than  to  Mr.  Davy, 
of  the  Royal  Institution.  Among  mapy  other  discoveries  of 
kss  importance,  which  the  rapidity  of  this  sketch  does  not 
allow  to  be  mentioned,  he  first  ascertained  the  fitness  of  cAarr 
icoalf  when  used  with  silver,  as  a  conductor  of  the  Galvanic 
influence.  He  discovered  that  a  pile  may  be  constructed  with 
one  metal  only,  provided  proper  fluids  of  different  kinds  be 
applied  to  its  different  surfaces.  And  he  found  that  a  similar 
result  takes  place  with  respect  ta  charcoal  alone,  if  a  like  di-- 
versitv  in  the  fluids  applied  to  its  different  surlaces  be  duly  obr 
served.  Mr.  Davy  also  discovered  that  the  energy  of  tho 
pile  is  nearly  in  proportion  to  the  rapidity  with  wnich  the 
zinc  becomes  oxydated ;  and,  consequently,  that  the  effects 
will  be  found  to  be  the  most  powerful  when  nitric  acid  19 
interposed  between  the  metals.  This  seems  to  be  one  o£ 
the  first  steps  towards  tlie  true  theory  of  d>c  action  of  VoLt 
Ta's  pile. 

Most  of  the  improvements  by  the  British  philosopher! 
above-mentioned  were  communicated  to  die  public  in  the 
course  of  the  year  1801;  a  year  very  memorable  for  the 
number,  variety  and  importance  of  the  additions  made  to  th^ 
stock  of  knowledge  in  this  science. 

Roused  bv  the  success  and  edit  of  the  British  discoverieSi 
which  have  been  just  detailed,  the  votaries  of  this  science  on 
the  continent  of  Europe  soon  began  to  furnish  their  addi? 
tional  contributions. 

Tromsdorff  found  that  gold  leaf,  and  other  naetallic 
leaves,  may  readily  be  subjected  to  combustion  by  being  fixed 
to  the  zinc  end  ot  the  wire  of  Volta's  pile. 

Fo^RCROY  made  the  remarkable  discovery,  that  the  shoci 
is  greater  in  proportion  to  the  accumulation  of  the  number^ 
plates  in  the  pile,  and  the  combustion  in  proportion  to  the 
extent  of  their  sufface* 

Dr.  Van  Marum,  of  Holland,  and  Professor  Pfaff,  q^ 
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Kidf  sacceeded  in  charging  electrical  batteries  of  140  feet 
square,  by  a  single  contact  with  the  pile  of  Volt  A,  and 
proved  that  this  pile  is  a  true  excitatory  apparatus  of  electri- 
city. They  mehed,  by  the  electricity  of  this  apparatust  a 
large  portion  of  iron  wire,  and  even  wire  of  platina.  The 
communication  of  Dr.  Van  Marum  on  this  subject,  to 
Sig.  Volta  (see  Annales  de  Chimie^  torn.  40),  is  highly- 
interesting.  He  charged  both  single  jars  and  large  batteries 
by  means  of  the  pile,  and  always  found  that  they  were  charged 
to  the  same  degree  of  intensity  with  that  which  the  pile  it- 
self indicated  to  the  Electrometer.  He  found,  also,  that  the 
shocks  given  by  thfc  battery,  when  chareed  from  powerful 
electrical  machines,  were  not  perceptibly  diflerent  from  those 

Siven  by  batteries  charged  from  the  pile.  He  found,  further, 
lat  piles  which  consist  of  the  same  number  of  plates,  but 
of  difiereflt  diameters^  gave  equal  intensities  and  equal  shocks ; 
but  that  those  made  of  larger  plates  are  considerably  more 
powerful  in  fusing  metab. 


Dr.  Bostock's  Theory  qf  Galvanism. 

John  Bostock,  M.  D.  of  Great-Britain,  has  offered  the 
following  Galvanic  theory: — ^He  thinks  that  the  phenomena 
of  the  pile  of  Volta  may  all  be  easily  explained  by  admit- 
ting the  truth  of  the  following;  postulates. 

1.  That  the  electric  fluid  is  always  generated  or  liberated 
when  a  metal,  or  any  oxydable  substance,  is  united  to  oxygen^ 

2.  That  the  electric  fluid  has  a  strong  attraction  for  hydro- 
gen. 

3.  That  when  the  electric  fluid,  in  passing  along  a  chain 
of  conductors,  leaves  an  oxvdable  substance  to  be  conveyed 
through  water,  it  unites  itself  to  hydrogen,  from  which  it  i» 
again  disengaged,  when  it  returns  to  the  oxydable  conductor. 

Hie  Jirst  of  these  propositions  Dr.  Bostock  considers  at 
almost  proved  by  the  experiments  of  Fabroni,  Davy, 
and  WoLLASTON.  The  second  and  third  have  not  been  di- 
rectly esublished  by  experiment,  but  are  viewed  by  Dr.  Bo- 
stock as  highly  probable. 

Dr.  Bostock  accounts  for  die  operations  carried  on  at 
the  end  of  the  wire,  in  the  interrupted  circuit|  as  discovered 
by  Nicholson,  in  the  following  manner. 

As  the  current  of  the  electric  fluid  appears  to  pass  from 
the  zin«|  or  plus  end  of  the  apparatus,  to  the  silver  end,  it 

iM 
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i^  first  proper  to  ascertain  th^  action  which  takes  place  at 
the  zinc  end  of  the  wire.  This  appears  to  be  the  disengage-* 
snent  of  oxygen  in  a  concentrated  state,  by  which  the  wire 
itself^  when  oxydable,  is  corroded,  but  which,  when  rhe 
wire  is  formed  of  a  perfect  metal,  is  disengaged  in  the  form 
of  oxygen  gas.  This  oxygen  appears  to  be  derived  from  the 
decomposition  of  the  Water  in  which  the  wire  terminates,  in 
consequence  of  the  attraction  which  the  electric  fluid  pos-. 
sesses  for  hydrogen,  and  its  incapacity  of  passing  through 
water  without  being  united  to  this  substance,  according  to 
the  second  and  third  postulates.  The  electric  fluid,  thus  united 
to  hydrogen,  is  carried  to  the  other  point  of  the  wire,  where, 
upon  entering  the  oxydable  conductor,  It  is  disengaged  in  the 
form  of  hydrogen  gas,  if  water  be  the  medium  of  communis 
cation.  If  a  solution  of  metallic  oxyd  be  employed,  it  united 
with  the  oxyd,  and  reduces  it.  The  decomposition  of  water 
15,  therefore,  effected  at  the  zinc  point  alone,  though  the 
diflPerent  gases  which  compose  it  are  disengaged  at  each  of 
the  points;  and  the  process  will  continue  even,  when  the 
points  terminate  in  two  different  portions  of  water,  as  was 
discovered  by  Mr.  Davy,  provided  that  the  glasses  are  unit-* 
ed  by  a  conductor  which  is  not  oxydable. 

To  explain  the  operation  carried  on  in  die  body  of  the  pile 
itself,  Dr.  Bostock  says — 

In  die  construction  of  the  pile  there  are  two  points  which 
are  essential  to  its  Action;  viz.  1.  That  the  electric  fluid  be 
disengaged;  and,  2.  Tiiat  it  he  cotifined  and  carried  forward 
in  one  direction,  so  as  to  be  concentrated  in  the  end  of  the 
apparatus.  The  first  object  is  evidently  attained  by  the  oxy-* 
dation  of  the  zinc,  or  other  oxydable  body  employed.  If 
both  sides  of  the  zinc  were  oxydated,  the  electric  fluid  would, 
indeed,  be  liberated,  but  it  would  be  immediately  dispersed| 
and  its  effects  could  not  be  observed.  As  soon,  however, 
as  the  electric  matter  is  evolved,  it  is  immediately  attracted  by 
the  hydrogen,  which  is,  at  the  same  time,  necessarily  gene- 
rated in  the  fluid  which  oxydates  the  metal;  and  it  is  by  this 
means  conveyed  across  the  water  to  the  silver  plate,  when 
two  metals  are  used,  or,  in  other  cases,  simply  to  the  oppo- 
site surface  of  the  oxydadng  substance.  The  electric  fluid 
then  enters  the  silver  plate,  and,  instantly  passing  on  to  the 
contiguous  zinc  plate,  arrives  at  a  second  oxydating  surface* 
The  same  series  of  events  that  have  been  described  is  here  re- 
peated, except  that  the  electric  fluid  being  in  some  degree  ac- 
cumulated in  the  metallic  p^tc,  is  disengaged  by  the  second 
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oxydatiog  mirfkce  in  larger  quantity,  and  in  a  more  con- 
centrated state  than  before.  By  pursuing  the  saine  train  of 
operations,  it  is  easy  to  see  how  the  electric  matter  will  con- 
tinue to  be  accumulated  iii  each  successive  pair  of  j[>lates, 
untiiy  by  sufficient  repetition,  it  may  be  made  to  exist,  in  thp . 
;Einc  end  of  the  pile,  in  any  assigned  degree  of  force. 

The  analogy  between  Galvanic  phenomena  and  many 
circumstances  connected  with  muscular  action,  and  other 
processes  of  vitality,  began,  several  years  ago,  to  make  an 
impression  on  the  minds  of  many  who  engaged  in  the  pur- 
suit of  this  science.  The  appearance  of  Galvanic  action  ip 
living  animals,  such  as  the  Torpedo^  &c.  was  found  strongly 
to  confirm  this  impression.  Organized  beings  contain  alf  thp 
substances  necessary  for  the  formation  of  Galvanic  arrange- 
ments ;  and  chemical  changes  are  continually  going  pn  in 
different  parts  of  the  living  body,  which  are  probably  con- 
nected with  variations  in  their  states  of  electricity.  Thesp 
circumstances,  together  with  the  original  Galvanic  fact,  of 
the  production  cf  muscular  contraction  when  the  influence 
was  applied,  and  the  dependence  of  irritability,  and  even  life, 
upon  the  oxygenatton  of  the  blood,  served  to  strengthen  the 
analogy.  ' 

lliese  speculations  seem  to  have  been  reduced  almost  tp 
demonstration  by  some  recent  experiments.  Professor  Ai> 
DiNi,  of  Bologna,  is  supposed  to  have  decisively  shown,  that 
a  vital  attraction  subsists  between  a  nerve  and  muscle.  Tl^e 
suspended  sciatic  nerves  of  a  frog,  after  detaching  the  spine, 
being  brought  near '  the  intercostal  muscles  of  a  dog,  while 
the  assistant  who  held  the  frog,  with  his  other  hand,  tot^ched 
the  muscles  of  the  thigh  of  the  dog  (thus  forming  a  circle) ; 
in  this  situation  the  suspended  nerves  approached  and  came 
into  contact  with  the  muscle,  as  evidently  as  a  silken  thread 
is  attracted  by  sealing-wax.  But  a  still  more  important  fact 
was  that  of  exciting  contractions  by  making  a  circle  of  nervqa 
and  muscles,  of  different  animals,  without  employing  any 
metallic  exciter  or  conductors.  M.  Circaud  found  ths^t 
the  coagulum  of  blood  recently  drawn  from  a  living  animal 
is  susceptible  of  the  Galvanic  sdmulus,  as  appeared  from  con- 
tfactions  evidently  excited  by  the  pile  of  Volt  A.  And  M. 
Garve  formed  a  kind  of  pile,  by  alternate  pieces  of  muscle 
end  brain,  with  the  intervention  of  pasteboard  or  cloth,  which 
produced,  in  some  small  degree,  similar  phenomena  with  ihoi/9 
of  the  common  pil^« 
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Identity  of  Electricity  and  Gidvamsm.  p.  31. 

There  appears  to  be  now  no  longer  any  doubt  that  the 
Galvanic  and  electric  fluids  are  the  same,  differing  in  the 
means  of  their  excitement^  and  in  the  modes  of  their  exht^ 
bition.  Besides  the  evidence  ariang  from  the  celebrated  ex- 
periment of  Van  MarUm,  in  which  a  large  electrical  bat- 
tery was  charged  by  a  single  contact  with  the  pile  of  VoltAi 
as  before  stated^  we  find,  among  the  Galvanic  phenomenal 
indications  of  the  pbts  and  minus^  or  the  negative  and  positive 
operation,  which  holds  so  important  a  station  ^mong  the  doc- 
trines of  electricity:  we  find  also  the  electric  stparky  andsub*- 
stantially  the  same  results,  on  employing  the  Condenser  of  elec- 
tricity and  the  Electrometer.  The  interesting  experiments  of 
Dr.  Wo  LL  ASTON,  before-mentioned,  tend  strongly  to  the  esta« 
bUshment  of  this  point.  He  even  found  that,  when  common 
electricity  is  passed  through  water,  by  means  of  two  very  fine 
metallic  points,  chemical  changes  are  effected  by  it,  similar 
to  those  occasioned  by  the  transmission  of  the  Galvanic  in- 
fluence. 

It  is  scarcely  necessary  to  add,  that  the  most  able  experi- 
menters on  the  subject  of  Galvanism  are  as  unanimous  in 
tonsidering  this  fluid  as  an  important  chemical  agent. — 
**  That  a  strong  chemical  action  takes  place  among  the  su]>> 
stances  composing  the  pile  of  Volta  is  clearly  proved,  since 
one  of  the  metals  is  always  oxydated^  and  tfie  saline  solu- 
tion employed  to  moisten  the  pasteboard  is  decomposed;  and 
that  this  action  is  intimately  connected  with  the  excitation  of 
the  electric  energy,  is  established  by  numerous  experiments. 
The  power  of  the  apparatus  ceasing  when  it  is  placed  in  the 
exhausted  receiver  of  the  air-pump,  or  in  a  vessel  filled  with 
azotic  or  hydrogen  gas,  strongly  illustrates  this  point.    When 
it  is  considered,  also,  tliat  the  apparatus  is  more  powerful  in 
oxygen  gas  than  in  the  atmospheric  air,  and  that  in  either 
the  oxygen  is  consumed ;  and  that  its  powers  are  much  in- 
creased when  the  water  in  contact  with  the  metal  holds 
in  solution  oxygen,  nitrous  gas,  diluted  nitric  or  muriatic 
acid,   or  any  substance  which  either  affords  oxygen  with 
facility,  or  promotes  the  oxydation  of  the  metal,  the  evidence 
of  strong  chemical  action  will  be  viewed  as  still  more  un- 
questionable.    The  power  of  the  Galvanic  series  or  column 
seems,  indeed,  to  be  proportioned  to  the  oxydation, of  the 
metal  which  composes  it;  and  heooe  it  may,  with  much  prcs 
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» 

babllity,  be  concluded,  that  it  is  to  this  chemical  action  that 
the  excitation  of  the  Galvanic  influence  is  owing/' 

Those  who  wish  to  see  a  more  detailed  account  of  the 
history  of  Galvanism,  especially  of  the  numerous  and  very 
interesting  experiments  and  (Uscoveries  made  in  this  branch  of 
philosophy,  in  the  years  1801  and  1802,  will  do  well  to  con- 
fuit  the  Pkilos.  Trans,  for  1801,  Tilloch'^  P/nlos.  Mag. 
and  Nicholsok'^  Journal  of  Natural  Philosophy. 


Magkettsm. 

Artificial  Magnets,  p.  33. 

**  As  every  piece  of  iron  which  was  made  magnetical  by 
the  touch  of  a  magnet  became  itself  a  magnet,  many  at<* 
tempts  were  made  to  improve  these  artificial  magnets,  but 
without  much  success,  till  Servingdon  Savery,  Esq.  of 
Great-Britain,  made  them  of  hardened  steel  harsy  vmich 
were  so  powerful,  that  one  of  them,  weighing  three  pounds 
averdui)ois,  would  lift  another  of  the  same  weight. 

*^  After  this  Dr.  Gowin  Knight  made  verv  successful 
experiments  on  this  subjoct,  which,  though  he  Kept  his  me* 
thod  secret,  seems  to  have  excited  others  to  turn  their  atten- 
tion to  magnedsm.  About  this  time  the  Rev.  Mr.  Michel 
invented  an  equally  efficacious  and  more  expeditious  way  of 
making  strong  artificial  magnets,  which  he  publbhed  in  the 
end  of  the  year  1750,  in  which  he  explained  his  method  of 
what  he  called  the  Double  Touchy  and  which,  since  Dr. 
Knight's  method  has  been  known,  appears  to  be  somewhat 
different  from  it.  t 

**  This  method  of  rendering  bars  of  hardened  steel  mae* 
netical,  consists  in  holding  vertically  two  or  more  magnetic 
'bars  nearly  parallel  to  each  other,  with  their  opposite  poles 
Ttry  near  each  other  (but,  nevertheless,  separated  to  a  small 
distance) :  these  are  to  be  slided  over  a  line  of  bars,  laid 
horizontally,  a  few  times  backward  and  forward. 

**  What  Mr.  Michel  proposed  by  this  method  was,  to  in- 
clude a  very  small  portion  of  the  horizontal  bars  intended  to 
be  made  magnetical,  between  the  joint  forces  of  two  or 
more  bars  already  magnetical,  and,  by  sliding  them  from 
end  to  end,  every  part  of  the  line  of  bars  became  succes- 
sively included ;  and  thus  bars,  possessed  of  a  very  small  de» 
grce  of  magnetism  to  begin  with,  would,  in  a  very  few 
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times  sliding  backwards  and  forwards,  make  the  other  onei 
much  more  magnetical  than  themselves,  which  are  then  t9 
be  taken  up  and  used  to  touch  the  fcu'mer,  which  are  in  suc- 
cession to  be  laid  down  horizontally  in  a  line." — Botardc 
Garden^  Part  I.  Canto  ii«  p.  48,  note.  New-York  edit. 

Dr.  Knioht's  method  of  making  artificial  magnets,  re- 
ferred to  by  Dr.  Darwin  in  the  above-mentioned  note,  was 
as  follows;  He  reduced  iron  to  a  very  subtle  powder,  made 
it  into  a  paste  widi  oil,  moulded  the  composition  into  pieces 
of  a  convenient  form,  dried  them  before  a  moderate  fire, 
and  then  imparted  to  them  the  magnetic  virtue,  by  placing 
them  between  the  extreme  ends  of  his  large  magazine  of  ar- 
tificial magnets,  for  a  few  sejronds  or  more,  as  he  thought 
requisite. 

After  Michel,  the  manufactory  of  artificial  magnets  re- 
ceived further  improvements  by  Mr.  Caktoj^,  in  1156,  and 
by  M«  Anth£Aum£,  in  1766. 


Magnetical  Theory  qfMpivvs.  p.  33.  * 

The  theory  of  this  celebrated  philosopher  of  St.  Peters^ 
burgh  may  be  comprised  in  the  following  propositions. 

1 .  There  exists  a  substance  in  all  magnetic  bodies,  which 
may  be  called  the  magnetic  fluid ;  the  particles  of  which  ro» 
pel  each  other  with  a  force  decreasing  as  the  distances  in- 
crease. 

2.  The  particles  of  magnetic  fluid  attract  and  are  attracted 
by  the  particles  of  iron,  with  a  force  that  varies  according  to 
the  same  law. 

3.  The  particles  of  iron  repel  each  other  according  to  the 
same  law. 

4.  The  magnetic  fluid  moves,  without  any  considerable 
obstruction,  through  the  pores  of  iron  and  soft  steel :  but  it 
is  more  and  more  obstructed  in  its  motion  as  the  steel  is  teuv> 
pered  harder  ^  and  in  hard  tempered  steel,  and  in  the  ores  of 
iron,  it  is  moved  with  the  greatest  difficulty. 

5.  When  the  quantity  of  this  fluid  contained  in  iron  is 
such  that  the  accumulated  attraction  of  a  particle  for  all  the 
iron  balances,  or  is  equal  to,  the  repulsion  of  all  the  fluid 
which  the  iron  contains,  the  quantity  may  be  said  to  be  the 
natural  quantitj/  of  the  iron^  which  may  then  be  said  to  be 
in  its  natural  state. 

6.  The  magnetic  fluid  may  be  abstracted  from  one  end  of 
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d  magnetic  bar,  and  constipated  in  the  other,  and  on  this  de- 
pends the  exertion  of  its  force.  In  other  words,  the  con- 
densation and  motion  of  the  magnetic  fluid  are  subject  to  the 
same  laws,  (mutatis  mutandis)  in  the  opinion  of  this  phi- 
lospher,  as  the  electric  fluid  on  the  Franklinian  theory,  the 
motion  and  sensible  signs  of  which  depend  on  the  plus  and 
minus  states,  or  the  deficiency  and  redundancy  of  the  same 
fluid  in  different  bodies. 


Magneiical  Theory  ofM.  Prevost. 

Mr.  Prevost,  of  Geneva,  in  a  Dissertation  on  the  Orw 
gin  of  Magnetic  Forces,  expresses  a  belief  that  there  are  tw6 
magmtic  Jtuids^  which,  by  their  union,  compose  a  thirds 
which  he  calls  combiyied  fluid.  These  two  fluids,  he  thinks^ 
are  both  elastic  like  air;  the  particles  of  each  attract  each 
other,  but  diose  of  the  other  kind  most  strongly.  A  strong 
elective  attraction  of  the  combined  fluid  for  iron  decomposes 
part  of  the  fluid  in  the  iron,  and  each  of  its  ingredients  oc- 
cupies opposite  ends  of  the  bar.  These  bars  then  approach  or 
recede,  according  as  the  near  ends  contain  a  different  or  the 
«ame  ingredient. — ^See  Essai  sur  VOrigine  do$  Forces  Mag'» 
netijues.  1788. 


Chemical  Theory  of  Magnetism^ 

Among  other  attempts  to  extend  the  bounds  of  Chemistry, 
it  has  been  lately  proposed  to  place  the  magnetic  fluid  in  the 
list  of  its  subjects.  Accordingly,  several  writers  have  con- 
sidered this  fluid  as  a  chemical  agent,  and  explained  its  phe- 
nomena on  corresponding  principles.  Among  these,  0r, 
Darwin,  in  the  Additional  Notes  to  his  Temple  of  Nature, 
proposes  the  following  hypothesis. 

1 .  Magnetism  coincides  with  electricity  in  so  many  im- 
portant points,  that  the  existence  of  txoo  nutgnetic  ethers]  as 
well  as  of  two  electric  ones,  becomes  highly  probable. 

2.  In  a  common  bar  of  iron  or  steel,  the  two  magnetic 
ethers  (which,  for  the  greater  ease  of  speaking,  may  be 
called  arctic  ether  and  antarctic  ether) ^  exist  intermixed,  or 
in  their  neutral  state:  in  this  state,  like  the  two  electric  fluids, 
they  are  not  cognizable  by  the  senses. 

3.  When  these  two  magnetic  ethers  are  separated  from 
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each  odier,  and  the  arctic  ether  is  accumulated  m  one  end  of 
an  iron  or  steel  bar,  which  is  then  called  the  north  pole  of 
the  magnet;  and  the  antarctic  ether  is  accumulated  on  the 
other  end  of  the  bar,  which  is  then  termed  the  south  pole  of 
the  magnet,  they  become  capable  of  attracting  other  pieces 
of  iron  or  steel,  and  are  thus  cognizable  by  experiments. 

4.  It  seems  probable  that  it  is  not  the  magnetic  ether  itself 
which  attracts  or  repels  particles  of  iron;  but  that  an  attractive 
and  repulsive  ether  attends  the  magnetic  ethers^  as  in  the  case 
of  the  electric- 

5.  While  the  two  electric  ethers,  when  separated  by  na^ 
ture  or  art,  combine,  bv  chemical  affinity,  with  explosion^ 
emit  light  and  heat,  and  leave  a  residuum;  the  two  magnetic 
ethers,  after  being  separated  in  like  manner,  combine  by  che- 
mical affinity,  but  without  explosion,  and  produce^  by  their 
unioui  a  neutralized  fluid. 


Motion  and  Moving  Forces. 
PrqjectUcs.  p.  37. 

Benjamin  Rosins,  of  Great-Britain,  certainly  did  more 
to  improve  the  science  of  military  prqfcctiles  than  any  indi- 
vidual, not  tcr  say  than  all  other  individuals,  who  had  gone 
before  him.  He  made  a  great  number  of  well-devised  and 
important  experiments;  and,  in  his  New  Principles  of  Gun» 
nery,  left  a  lasting  monument  both  of  genius  and  labour. 

From  the  experiments  detailed  in  this  work,  which  was 
published  in  1742,  it  incontestibly  appeared,  that  the  resist- 
ance made  by  the  air  to  projectiles,  which  have  a  rapid  mo- 
tion, is  much  greater  than  had  been  supposed  by  Newton 
and  HuYGENS;  that  it  is,  indeed,  so  great,  that  the  path  de- 
scribed by  any  shot  whatever  is  very  different  Aom  the  curve 
of  a  parabola^  and,  consequendv,  that  all  applications  of 
that  conic  section  to  gunnery  are  raise  and  useless.  Mr.  Ro- 
BiNs's  experiments  were  maae  with  shot  of  one  ounce  weight 
only :  it  was,  therefore,  much  to  be  wished,  that  such  per- 
sons as  had  opportunity  might  repeat  the  same  experiments 
with  balls  of  a  larger  size,  Mr.  Charles  Hutton,  of  the 
Royal  Military  Aoidemy  at  Woolwich,  performed  this  service 
to  science.  He  even  used  in  his  experiments  balls  of  from 
twenty  to  fifh/  ounces  weight.  The  result  of  these  experi- 
ments connhned  Mr.  Robxns^s  principles  in  the  most  ample 
manner. 
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Mr.  RofiiNSi  however,  in  estimating  the  mechanical  force 
of  Gunpowder^  fell  into  an  error,  which  has  been  since  cor* 
rected  hj  our  acute  and  persevering  countryman,  Count  Rum- 
ford.  The  former  states  this  force,  according  to  his  ex- 
periments, to  be  1000  times  greater  than  the  mean  pressure 
of  the  atmosphere;  while  the  celebrated  Daniel  Bernoulli 
determined  it  to  be  not  less  than  10,000  times  greater.  Such 
a  difference  of  opinion  led  Count  Rumford  to  pursue  a 
course  of  experiments,  of  which  some  were  published  in  the 
Philosophical  Transactions  for  1781,  and  the  remainder  in 
the  Transactions  of  the  same  Society  for  1797;  with  the 
view  principally  of  determining  the  initial  expansive  force  of 
Gunpowder.  By  one  of  these  experiments  it  appeared  that^ 
calculating  even  on  Mr.  Robins'  own  principles,  the  force 
of  Gunpowder,  instead  of  being  1000  times,  must  at  least 
be  1308  times  greater  than  the  mean  pressure  of  the  at- 
mosphere. From  this  experiment  the  Count  thought  him- 
self warranted  in  concluding,  that  the  principles  assumed  by 
Mr.  Robins  were  erroneous,  and  that  his  mode  of  ascer- 
taining the  force  of  Gunpowder  could  never  satisfactorily  de- 
termini' it.  Despairing  of  success  in  that  wav,  he  resolved 
to  make  an  attempt  for  ascertaining  this  force  by  actual  mea* 
surement;  and,  after  many  unsuccessful  experiments,  he  was 
at  length  led  to  conclude  that  this  force  was  at  least  50,000 
times  greater  than  the  mean  pressure  of  the  atmo5phere.*-r 
See  Rumford'5  Philosophical  Essays^  8vo. 


Mr.  Benjamin  Thompson  (now  Count  Rumford).  p.  37. 

• 

This  great  practical  Philosopher  was  bom,  about  the  year 
1753,  at  Wobum,  a  small  town  in  Massachusetts,  ten  mile^ 
north  of  Boston.  His  parents  were  in  humble  life,  and  his 
advantages,  with  respect  to  education,  were  small.  But  ho 
was  early  distinguished  as  a  lad  of  spirit  and  enterprise,  and 
discovered  a  fondness  for  knowledge.  After  spending  some 
tune  in  a  retail  store  in  Boston,  where  he  was  more  tond  of 
arousing  himself  with  a  violin  than  of  attending  on  cus- 
tomers, and  preferred  making  experiments  with  an  electrical 
machine  to  either,  he  returned  to  Woburn :  here,  however, 
he  did  not  remain  long.  In  1772  he  attended  Professor  Win- 
throf's  Lectures  on  Experimental  Philosophy,  in  Harvard 
College.  He  was  not  a  matriculated  student,  but,  being  re- 
garded as  an  ingenious  and  promising  young  man,  was  per- 
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mitted  to  attend  this  part  of  the  asual  cotirae  of  instruction, 
for  which  he  manifested  a  particular  predilection. 

In  1772  or  1773,  young  Thompson  went  to  New-Hamp- 
shire, and  settled  in  a  town  called  Jiamfordy  at  duit  tioie  un- 
der the  jurisdiction  of  Massachusetts,  but  afterwards,  by  a 
new  territorial  arrangement,  assigned  to  New-Hampshire,  aad 
now  called  Concord*  Here  he  married  a  widow,  of  the  naiBe 
of  RotFE,  with  whom  he  received  a  large  fortune.  In  1775 
he  went  to  England,  and,  soon  after  his  arrival,  was  intto- 
duced  to  Lord  G£oro£  Germaine,  then  Secretary  of  States 
to  whom  he  so  far  recommended  himself  as  to  be  appointed 
one  of  the  first  clerks  in  his  office.  When  his  Lordship 
went  out  of  office  he  still  exerted  his  influence  in  fiivour  %f 
Mr.  Thompson,  and  obtained  for  him  a  Colonel's  commis- 
sion. WiTh  this  commission,  towards  the  close  of  the  Ame* 
rican  war,  he  came  to  New- York,  with  the  view  of  raising 
a  regiment  of  loyalists;  but  the  regiment  was  never  com- 
pleted; he  was,  however,  still  active  in  the  servbeof  the 
King,  and,  soon  after  the  peace  of  1783,  he  returned  to 
England. 

Here  the  proofs  of  his  activity,  enterprise,  and  philosophic 
acuteness,  and  particularly  of  his  taste  fer  improvements  in 
military  affiiirs,  were  so  numerous,  that  he  began  to  attract 
more  public  attention  than  before,  and  oSers  were  made  to 
him  of  preferment  in  foreign  service.  He  at  length  accepted 
a  flattering  invitation  given  to  him  by  the  reigning  Duke  c^- 
BavariUf  and  went  into  his  service  in  1784.  By  this  Prince 
he  was  made  Lieutenant-General  of  horse,  and  soon  ren- 
dered himself  conspicuous  by  introducing  a  new  system  of 
order,  discipline  and  economy  among  the  troops  under  his 
conunand.  He  remained  a  number  of  years  in  Bavaria, 
where  he  was  much  distinguished  by  his  successful  exertions  to 
destroy  mendicity,  and  to  meliorate  the  condition  of  the  poor, 
and,  by  a  variety  of  improvements  highly  favourable  to  ma- 
nufactures, economy  and  humanity.  On  leaving  the  ser* 
vice  of  the  Elector  he  was  created  a  Count;  his  title  being 
taken,  by  his  own  choice,  from  the  name  of  the  town  ia 
America  in  which  he  had  for  some  time  resided. 

Count  RuMFORD  has  chiefly  resided,  for  a  number  of 

i^cars  past,  in  Great-Britain,  where  he  has  been  so  much  ce» 
cbratcd  for  his  experiments,  discoveries  and  improvements  in 
military,  economical,  and  chemical  science,  that  it  is  un- 
necessary to  dwell  on  his  merits.  Besides  the  new  light 
which  he  tlirew  on  the  subject  of  gufmery^  before  men* 
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tiooed,  the  friends  of  science  and  humanity  are  indebted  to 
him  for  improved  methods  of  constructing  Ckimnies  and 
Steves;  for  important  discoveries  and  improvements  relative 
to  cookery  and  aliment ;  for  curious  and  highly  interesting 
experiments  on  heat,  &c.  &c.  In  short,  it  seems  to  be  ge« 
nerally  agreed,  that  he  stands  in  the  first  class,  if  not  at  the 
head,  of  all  the  practical^  and  particularly  the  ecommical  phi* 
losophers,  now  living. 

He  was  knighted  by  the  King  of  Great-Britain  in  1784, 
and  has  received  many  honourable  testimonies  of  public  and 
private  respect  in  that  country.  His  only  child,  a  daughter, 
now  resides  in  the  town  of  Bioston. 


Pneumatics. 

Primce's  Ah'-'Pump.  p.  45. 

The  improvement  on  Sme  axon's  Air-pump,  by  the  Rev. 
Dr.  Prince,  of  Salem,  in  Massachusetts,  is  worthy  of  par- 
ticular notice,  and  of  much  praise.  Good  judges  lave  pro* 
nounced  it  to  be  the  most  simple,  convenient,  and  powerfiil 
of  all  the  difierent  kinds  of  this  machine  now  in  use.  A 
distinct  account,  however,  of  the  several  points  of  which 
this  improvement  consists  would  lead  to  a  minuteness  and  ex- 
tent of  detail  inconsistent  with  the  necessary  limits  of  this 
note.  The  author  regrets  that  this  circumstance  prevents  his 
attempting  to  exhibit  the  merits  of  Dr.  Prince's  machine. 

Balloons,  p.  45. 

In  1729,  Bartholomew  Gusmao,  a  Jesuit,  of  Lisbon, 
caused  an  aerostatic  machine,  in  the  form  of  a  birdf  to  be 
constructed,  and  made  it  to  ascend,  by  means  of  a  fire  kin- 
dled under  it,  in  the  presence  of  the  king,  queen,  and  a  great 
concourse  of  spectators.  Unfortunately,  in  rising,  it  struck 
against  a  cornice,  was  torn,  and  fell  to  the  ground.  The 
inventor  propoaed  renewing  his  experiment,  but  the  people 
had  denounced  him  to  the  Inquisition  as  a  sorcerer,  and  he 
withdrew  inio  Spain,  where  he  died  in  an  hospital. 
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SlcoftuEngines.  p,  47. 

<^  The  expansive  force  of  steam  was  known,  in  some  de^ 
gree,  to  the  ancients.  Hero,  of  Alexandria,  describes  an 
application  of  it  to  produce  a  rotative  motion  by  the  redaction 
of  steam  issuing  from  a  sphere  mounted  upon  an  axis,  through 
two  small  tubes  bent  into  tangents,  and  issuing  from  the  op^ 
posite  sides  of  the  equatorial  diameter  of  the  sphere;  the  sphere 
was  supplied  with  steam  by  a  pipe  communicating  with  a  pan 
of  boiling  water,  and  entering  the  sphere  at  one  of  its  poles. 

**  A  French  writer,  about  the  year  1630,  describes  a  me* 
thod  of  raising  water  to  the  upper  part  of  a  house,  by  filling 
a  chamber  with  steam,  and  suffering  it  to  condense  of  itself; 
but  it  seems  to  have  been  mere  theory,  as  his  method  was 
scarcely  practicable  as  he  describes  it.     In  1655,  the  Mar-> 

Juis  ot  Worcester  mentions  a  method  of  raising  water  by 
re,  in  bis  Century  of  Inventions;  but  he  seems  only  to  have 
availed  himself  of  the  expansive  force,  and  not  to  have  known 
the  advantages  arising  firom  condensing  the  steam  by  an  injeo- 
tion  of  cold  water.  This  latter  and  most  important  improve** 
ment  seems  to  have  been  made  by  Capt.  Savery,  some  time 
prior  to  the  year  1698,  for  in  that  year  his  patent  for  the 
use  of  that  invention  was  confirmed  by  act  of  parliament. 
Hiis  gentleman  appears  to  have  been  the  first  who  reduced 
the  maohine  to  practice,  and  exhibited  it  in  a  useful  form. 
This  method  consisted  only  in  expelling  the  air  from  a  vessel 
by  steam,  and  condensing  the  steam  by  an  injection  of  cold 
water,  which  making  a  vacuum,  the  pressure  of  the  atmos* 
phere  forced  the  water  to  ascend  into  the  steam-vessel  through 
a  pipe  of  24  to  26  feet  high,  and  by  the  admission  of  dense 
steam  from  the  boiler,  forcing  the  water  in  the  steam-vessel 
to  ascend  to  the  height  desired.  This  construction  was  de- 
fective, because  it  required  very  strong  vessels  to  resist  the 
force  of  the  steam,  and  because  an  enormous  quantity  of 
steam  was  condensed  by  coming  in  contact  with  the  cold  wa- 
ter in  the  steam-vessel. 

«*  About,  or  soon  after  that  time,  M.  Papin  attempted  a 
steam-engine  on  similar  principles,  but  rather  more  defective 
in  its  construction. 

"  The  next  improvement  was  made  very  soon  afterwards 
by  Messrs.  Newcomen  and  Cawley,  of  Dartmoath:  it 
consisted  in  employing  for  the  steam-vessel  a  hollow  cylinder, 
shut  at  bottom  aqd  open  at  top,  furnished  with  a  piston  slid-* 
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ing  easily  up  and  down  in  it,  and  made  tight  by  oakum  or 
hemp,  and  covered  with  water.  This  piston  is  suspended  hj 
chains  from  one  end  of  a  beam,  moveable  upon  an  axis  in 
the  middle  of  its  length :  to  the  other  end  of  this  beam  ate 
suspended  the  pump-rods. 

**  The  danger  of  bursting  the  vessels  was  avoided  in  this 
machine;  as,  however  high  the  water  was  to  be  raised,  it 
was  not  necessary  to  increase  the  density  of  the  steam,  but 
only  to  enlarge  me  diameter  of  the  cylinder. 

**  Another  advantage  was,  that  tne  cylinder,  not  being 
made  so  cold  as  in  Savery's  method,  much  less  steam  was 
lost  in  filling  it  after  each  condensation. 

^*  The  machine,  however,  still  remained  imperfect,  for 
the  cold  water  thrown  into  the  cylinder  acquired  heat,  from 
the  steam  it  condensed,  and  being  in  a  vessel  exhausted  of 
air,  it  produced  steam  itself,  which,  in  part,  resisted  (he  ac« 
tion  of  the  atmosphere  on  the  piston ;  were  this  remedied  by 
throwing  in  more  cold  water,  the  destruction  of  steam  in  the 
next  filhng  of  the  cylinder  would  be  proportionally  increased. 
It  has,  therefore,  in  practice,  been  found  advisable  not  to 
load  these  engines  with  columns  of  water  weighing  more 
than  seven  pounds  for  each  square  inch  of  the  area  of  the 
piston.  The  bulk  of  water,  when  converted  into  steam,  re* 
mained  unknown,  until  Mr.  J.  Watt,  then  of  Glasgow, 
in  1764,  determined  it  to  be  about  1800  times  more  rare  than 
water.  It  soon  occurred  to  Mr.  Watt,  that  a  perfect  en- 
gine would  be  that  in  which  no  steam  should  be  condensed 
in  filling  the  cylinder,  and  in  which  the  steam  should  be  90 
perfectly  cooled  as  to  produce  nearly  a  perfect  vacuum. 

**  Mr.  Watt  having  ascertained  tlie  degree  of  heat  in 
which  water  boiled  in  vacuo,  and  under  progressive  degrees 
of  pressure,  and  instructed  by  Dr.  Black's  discovery  of  la- 
tent heat,  having  calculated  the  quantity  of  cold  water  ne^- 
cessary  to  condense  certain  quantities  of  steam  so  far  as  to 
produce  the  exhaustion  required,  he  made  a  communication 
from  the  cylinder  to  a  cold  vessel  previously  exliausted  of  air 
and  water,  into  which  the  steam  rushed,  by  its  elasticity, 
and  became  immediately  condensed.  He  then  adapted  a  co- 
ver to  the  cylinder,  and  admitted  steam  above  the  piston  to 
press  it  down  instead  of  air,  and  instead  of  applying  water, 
he  used  oil  or  grease  to  fill  the  pores  of  the  oakum,  and  to 
lubricate  the  cylinder. 

*'  He  next  applied  a  pump  to  extract  the  injection  water, 
the  condensed  steam,  and  the  air,  from  the  condensing  vessel, 
^very  stroke  of  the  engine. 
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**  To  prevent  die  cooling  of  the  cylinder  by  the  contact  of 
die  external  air,  he  surrounaed  it  with  a  case  containing  steam» 
which  he  again  protected  by  a  covering  of  matters  which 
conduct  heat'ilowly. 

**  This  construction  presented  an  easy  means  of  reguhting 
the  power  of  the  engine,  for  the  steam  being  the  acting 
power,  as  the  pipe  which  admits  it  from  the  boiler  b  more 
or  less  opened,  a  greater  or  smaller  quantity  can  enter  during 
the  time  of  a  stroke,  and,  consequently^  tne  enpne  can  act 
with  exactly  the  necessary  degree  of  energy. 

^  Mr.  Watt  gained  a  patent  for  his  engine  in  1768,  but 
the  further  prosecution  of  his  designs  was  delayed  by  other 
avocations  till  1775,  when,  in  conjunction  with  Mr.  Boul« 
TOKy  of  Soho,  near  Birnungham,  numerous  experimenca 
were  made,  on  a  large  scale,  by  their  united  ingenuity,  and 
great  improvements  added  to  the  machinery,  «id  an  act  of 
parliament  obtained  for  the  prolongation  ot  dieir  patent  for 
tvirenty-five  years :  they  have,  since  that  time,  drained  many 
of  the  deep  mines  in  Cornwall,  which,  but  for  the  happy 
union  of  such  genius,  must  immediately  have  ceased  to  work. 
One  of  these  engines  works  a  pomp  of  eighteen  inches  dia-- 
meter,  and  upwards  of  a  hundred  fathom,  or  600  feet  high, 
at  the  rate  of  ten  or  twelve  strokes,  of  seven  feet  long  each, 
in  a  minute,  and  that  with  one  fifth  part  of  the  coals  which 
a  common  engine  would  have  taken  to  do  the  same  work. 
Ilie  power  of  this  engine  may  be  easier  comprehended,  by 
laying,  that  it  raised  a  weight  e^ual  to  81,000  pounds,  eighty 
feet  high,  in  a  minute,  which  is  equal  to  the  combined  ac- 
tion of  two  hundred  good  horses.  In  Newcomen's  en- 
Sne  this  would  have  required  a  cylinder  of  the  enormous 
ameter  of  1 20  inches,  or  ten  feet ;  but  as  in  this  engine  of 
Mr.  Watt  and  Mr.  Boultok  the  steam  acts,  and  a  vacuum 
is  made,  alternately  above  and  below  the  piston,  the  power 
exerted  is  double  to  what  the  same  cylinder  would  otherways 
produce,  and  is  further  augmented  by  an  inequality  in  tne 
length  of  the  two  ends  of  the  lever. 

**  These  gentlemen  have  also,  by  other  contrivances,  ap- 
plied  their  engines  to  the  turning  of  mills  for  almost  every 
purpose,  of  which  that  great  pile  of  machinery,  the  Albion 
Mill,  is  a  welUknown  instance.  Forges,  slitting-mills,  and 
other  great  works,  are  erected  where  nature  has  furnished  no 
running  water,  and  future  times  may  boast  that  this  grand 
and  useful  engine  was  invented  and  perfected  in  our  own 
country." — Botofuc  Garden^  Part  i.  p.  154.  New- York  edit. 
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Sowfiis  in  different  Gases.  p«  50. 

That  the  different  gases  have  difierent  degrees  of  power  m 
the  propagation  of  sound,  both  with  respect  to  intensity  and 
tone,  has  been  known  since  the  year  1786,  about  which 
time  Dr.  Priestley^  and  Professor  Perolle*  of  Turin, 
instituted  a  set  of  experinaents  on  this  subject,  in  which  they 
substantially  agreed.  Since  that  time  Professor  Jacquin,  of 
Vienna,  at  the  desire  of  Dr.  Chladni,  undertook  a  new 
course  of  experiments,  with  a  view  to  the  investigation  of 
this  subject.  The  results  of  these  experiments  are  so  dif* 
ferent,  and  even  contradictory,  when  compared  with  tho 
former,  that  it  is  difficult  to  say  on  wliich  skle  the  truth  lies. 


Optics. 
Achromatic  Telescope,  p.  54. 

It  appears  that  Dolland  was  not  the  first  person  who 
invented  Achromatic  ghsscB^  As  early  as  1729,  Chester. 
More  Hall,  Esq.  of  More^HaU^  in  the  county  of  Essex, 
in  South-Britain,  as  appears  by  bis  papers,  considering  the 
different  humours  of  the  eye,  imagined  chey  were  placed  so 
as  to  correct  the  different  refrangibility  of  light.  He  then 
conceived,  that  if  he  could  find  substances  having  such  pro» 
pertics  as  he  supposed  these  humours  might  possess,  he  shouU 
be  enabled  to  construct  an  object  glass  that  would  show  ob-r 
jects  colourless.  After  many  experiments,  he  had  the  good 
fortune  to  find  these  properties  in  two  different  kinds  of  glass; 
and  by  forming  lenses  made  of  such  glass,  and  making  them 
disperse  tlie  rays  of  light  in  contrary  directions,  he  succeeded. 
About  1733  he  completed  several  achromatic  object  ghsses, 
(though  he  did  not  give  them  this  name)  that  bore  an  aper« 
ture  of  more  than  two  and  an  half  inches,  though  the  focal 
length  did  not  exceed  twenty  inches.  One  of  these  glasses^ 
which,  in  1790,  was  in  possession  of  the  Rev.  Mr.  &iiiTH, 
of  Charlotte-street,  Rachbone  Place,  London,  has  been  ex« 
amined  by  several  gentlemen  of  eminence  in  the  scientific 
world,  and  found  to  possess  the  propenies  of  the  present 
Achromatic  glasses. 

In  the  triafat  Westminster-Hall,  about  the  patent  for  mak* 
iog  Achromatic  Telescopes,  Mr.  Hall  was  allowed  to  be 
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the  inventor;  but  Lord  Mansfield  observed,  '<  that  it  was 
not  the  person  who  locked  op  his  invention  in  his  scrutoire 
that  ought  to  profit  by  a  patent  for  such  invention,  but  he 
who  brought  it  forth  for  the  benefit  of  the  public." 

That  Mr.  Ayscough,  optician,  on  Ludgate-Hill,  was  in 
possessicMi  of  one  of  Mr.  Hall's  Achromatic  Telescopes  in 
17S4,  is  a  fact  indisputable. — Gentleman^ sMagazinc^  vol.  Ix. 
Piut  II.  for  1790,  p.  890,  &c. 

A  new  method  of  constructing  Achromatic  Tdtscopes  was 
invented,  a  few  vears  ago,  by  Professor  Blair,  of  Edin- 
burgh. This  method  consists  in  the  use  of  one  or  moT^Jkad 
mediums^  of  which  the  dispersive  powers,  being  opposed  to 
each  other,  not  only  correct  the  focal  irregularities  of  the 
extreme  rays  of  the  Newtonian  Spectrum,  but  likevrise  those 
near  the  middle ;  to  which  former  opticians  had  little,  if  at 
all  attended.  From  some  unknown  cause,  however,  this 
kind  of  achromatic  telescope  has  not  been  much  used.  For 
a  further  account  of  it,  see  the  Transactions  of  the  Royal 
Society  of  Edinburgh^  vol.  iii. 


Tdegraph.  p.  56, 

Mr.  Jonathan  Grout,  of  Massachusetts,  in  1 799,  in- 
vented a  Telegraph  on  a  plan  which  is  said  to  be^ssentiaily 
difierent  from  any  now  in  use  in  Europe.  It  has  been  for 
some  dme  in  operation  between  Boston  and  Martha's  Vine- 
yard, at  which  distance  (90  miles)  Mr.  Grout  has  asked 
a  question  and  received  an  answer  in  less  than  ten  minutes. 


Astronomy. 

Newton,  p.  58* 

Among  the  honours  of  the  eighteenth  century,  it  ought 
to  be  considered  as  none  of  the  least,  that  the  immortal  New- 
ton lived  the  last  27  years  of  his  liJPe,  and  closed  his  glorious 
career  in  this  age.  The  character  of  this  stupendous  Genius 
is  too  well  known  to  require  any  details  on  die  subject  in  this 
place;  but  as  his  name  so  frequently  occurs  in  these  volumes, 
and  especially  in  the  section  on  Astronomy,  it  may  not  be 
improper  to  compress  into  a  few  lines  the  following  facts  and 
dates  concerning  him. — He  was  bom  in  Lincolnshire,  in  the 
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ycftr  1642.  He  was  educated  at  the  University  of  Cambridge^ 
iRrhere  he  graduated  A.  B.  in  1664,  and  A.  M.  in  1668.  He 
had  made  some  of  his  greatest  discoveries,  and  had  laid  the 
foundation  of  his  Principia  and  his  Optics^  before  he  was 
24  years  t>f  age.  He  was  made  Warden  of  the  Mint  in  1696^ 
and  Master  of  that  institution  in  1699,  which  o£Bce  he  held 
till  his  death,  which  took  place  in  1727,  in  the  85th  year  of 
his  age.  He  received  the  honour  of  knighthood  from  Queen 
Anne,  in  1705. 


New  Planets,  p.  68. 

Since  the  close  of  the  eighteenth  century  tsi>o  new  Planefo 
have  been  discovered.  The  first  was  discovered  January]^ 
1801,  by  M.  PiAZ2i,  of  Palermo,  in  Sicily*  It  is  called  hj 
the  discoverer  Ceres^  but  by  his  brother  astronomers  Piazzn 
The  second  was  discovered  on  the  28th  of  March,  1 802,  bj 
M.  Olbers,  of  Bremen,  and  is  called  by  him  PaUas^  hoc 
others  attach  to  it  the  name  of  Olbers. 

The  Planet  Piazzi  (or  Ceres)  revolves  between  Mari 
and  Jupiter.  It  is  not,  apparently,  larger  than  a  fixed  star  of 
the  eighth  mamitude.  The  inclination  of  its  orbit  to  the 
plane  of  the  ecliptic  is  about  10  deg.  36  min.  57  sec.  and  the 
time  of  iiB  periodical  revolution  is  four  ]^ears,  seven  months, 
and  ten  days.  * 

The  Planet  Olbers  (or  PaUas)  also  revolves  in  the  wide 
tpace  between  Mars  and  Jupiter.  It  differs  very  little  in  ap- 
pearance from  stars  of  the  eighth  magnitude.  The  inclination 
of  its  orbit  to  the  plane  of  the  ecliptic  is  35  deg.  a  vei^  exw 
traordinary  degree  of  obliquity,  which  shows  that  the  Zodiac 
must  be  considerably  enlarged,  if  we  continue  to  distinguish 
by  that  name  the  zone  in  the  heavens  in  which  all  the  planets 
perform  their  revolutions.  The  period  of  its  revolution  la 
Cdut  years,  eight  months,  and  three  days. 

The  orbits  of  these  two  planets  are  nearer  together  thaa 
ihose  of  any  otheri  in  our  system.  *  In  its  distance  from  the 
Sun  Piazzi  varies  from  21  to  25,  and  Olbers  from  27  to  28, 
taking  the  distance  of  the  earth  as  the  standard,  and  estimate 
me  it  at  10. 

7n  observing  die  phenomena,  and  in  calculating  the  e1e» 
ments  of  these  planets,  besides  the  discoverers,  Herschell, 
De  la  Lande,  Delambre,  and  BurckhakdTi  have  par*. 
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ticalarly  ^distiogulsiied  themselves. — Mr.  Hzrschbll  pr(V> 
poses  to  designace  these  celestial  bodies,  for  the  present,  by 
the  term  *<  Asteroids/' 


Catalogues  of  Stars,  p.  65^. 

.  Catalogues  of  Stars  are  of  two  kinds,  either  as  collected 
into  certain  figures  called  Constellations^  or  according  to  their 
right  ascensions^  or,  in  other  words,  according  to  their  order 
in  passing  over  the  meridian. 

The  first  specimen  of  this  latter  kind  of  Catalogue,  that  is« 
according  to  the  order  of  the  right  ascensions,  was  that  pub- 
lished by  Db  la  Catlle,  in  1755^  It  contains  the  right 
ascensions  and  declinations  of  307  stars,  adapted  to  the  be-^ 
ginning  of  the  year  1750.  In  1757  the  same  great  astro- 
lioiner  published  his  Astronomic  Funda/menta^  containing  a 
catalogue  of  the  right  ascensions  and  declioatioos  of  398  stars. 
And  in  1763,  the  year  after  his  death,  was  published  the 
Ceelum  Austra/e  SteUiferum^  also  by  the  same  author,  con- 
taining a  catalogue  of  the  places  of  1942  stars. 
'  In  the  Natitical  Almanack  for  1773  is  given  a  catalogue 
of  387  stars,  in  right  ascension,  declination,  longitude,  and  la- 
titude, derived  from  the  observations  of  the  c«let>rated  Dr« 
Bradley,  Astronomer  Royal  of  Great-Britain;  adapted  to 
the  beginning^of  the  year  1760. 

In  1775  was  published  a  catalogue,  among  the  papers  of 
the  late  Tobias  Mayer,  containing  the  right  ascensions  and 
declinations  of  998  stars,  which  may  be  occulted  by  the 
^oon  and  Planets^  adjusted  to  the  year  1756. 

At  the  end  of  the  first  volume  of  **  Astronomical  Observa* 
^  lions  made  at  the  Royal  Observatory  at  Greenwich,"  pubU 
lished  in  1776,  Dr  Maskelynb,  the  present  Astronomer 
J^oyal,  has  given  a  catalogue  of  the  places  of  ,34  principal 
stars,  in  right  ascension,  and  north  polar  dbtance;  adapted 
lo  the  beginning  of  the  year  1770. 

•  In  1782,  M.  Bode,  of  Beriin,  published  a  very  extensive 
catalogue  of  5058  stars,  collected  from  the  observations  c^ 
Jlamstead,  BRADLrY,  Hevelius,  Mayer,  De  la 
Catlle,  Messier,  Monnier,  D'Arquier,  and  oth^ 
i»tronomersr  all  adapted  to  the  beginning  of  the  year  1780, 
^nd  accompanied  with  a  celestial  Atlas,  or  set  of  maps  of  the 
jppnstellations,  engraved  in  a  most  delicate  and  beautiful 
manner. 
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To  theae  may  be  added  Dr.  Herschell's  catalogue  of 
double  stan»  pnnted  in  the  Philosophical  Transactions  for 
1782  aad  1783 ;  Messier'^ n^&ui^  and  clusters  of  stars,  pub- 
lished in  the  Connoissanct  its  Tenips  for  1784 ;  and  Her- 
schell's  catalogue  of  the  same  kind,  given  in  the  PliUoso^ 
fhical  Transactions  for  1786. 

In  1792,  Dr.  Zach,  of  Gotha,  annexed  to  his  TabmUe 
Motutim  Solis  a  new  catalogue  of  the  principal  fixed  stars, 
from  his  own  observations,  made  in  the  years  1787,  1788, 
1789,  1790.  This  catalogue  contains  the  right  ascensions 
and  declinations  of  381  principal  stars;  adapted  to  the  begin- 
nbg  of  the  year  1800. 

But  all  these  catalogues  yield,  both  in  extent  and  value,  to 
that  of  the  Db-Lalandes,  whose  diligence,  skill,  and  per- 
severance, in  this  department  of  astronomical  observation,  do 
Chem  the  highest  honour. — Supplement  to  the  Encyclopaedia. 


Herschell's  Construction  of  the  Heavens^  He.  p.  66.    r 

This  celebrated  Astronomer  has  given  a  very  sublime  and 
curious  account  of  the  Construction  of  the  Heavens^  with  his 
discovery  of  some  thousands  of  nebul^e^  or  cloiids  of  stars; 
many  or  which  are  much  larger  collections  of  sCgrs  than  all 
those  put  't<^ther  which  are  visible  to  our  naked  eyes,  added 
to  those  which  form  the  galaxy,  or  milky  zone  which  sur- 
rounds us.  He  observes,  that  in  the  vicinity  of  those  clus- 
ters of  stars  there  are  proportionally  fewer  stars  than  in  other 
pans  of  the  heavens;  and  hence  he  concludes  that  tb^y  have 
attracted  each  other,  on  the  supposition  that  infinite  space  was 
at  first  equally  sprinkled  with  thenu  Mr.  Herschell  think^ 
he  has  further  shown,  that  the  whole  sidereal  system  is  gn^ 
dually  moving  round  some  centre,  which  may  be  an  opaquq 
floass  of  matter.    See  PhUos.  Trans,  vol.  Ixxix. 


Astronomical  Records  in  Egypt,  p.  68. 

Professor  T^sta,  of  Rome,  has  read  to  th^  Academy  of 
Religion  there,  a  memoir  written  by  him,  in  which  he  proves^ 
in  the  most  evident  manner,  that  the  Zodiacs^  lately  disco- 
vered in  Egypt,  have  not  that  antiquity  which  some  pretend 
to  ^ve  dKm,  and,  consequently,  that  they  prove  nothing 
against  the  clironology  of  Moses.    He  asseru  ths^t  tl^ 
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Egyptians  vfert  not  acquainted  with  die  motion  ^f  the  fixed 
stars  in  longitude,  and  that  Hipparchus  was  the  fine  who 
discovered  it.  Hipp archus,  the  astronomer  here  alluded  tc, 
was  a  native  of  Nicea,  and  flourished  about  the  year  120 
before  Jesus  Christ.  Profiessor  Testa  remarks  also,  thai 
the  Zodiac  of  Dindora  is  found  in  a  temple  of  Grecian  archi* 
fecture,  which  bears  the  name  of  Tiberius;  that  thia  temple 
not  being  two  thousand  years  old,  the  Zodiac  discovered  in 
it  cannot  have  existed  above  (our  thousand;  that  in  these 
Zodiacs  is  seen  the  sign  of  Libra,  a  constellatioQ  absolutely 
unknown  to  the  ancient  Egyptians*  It  appears,  therefbie» 
that  a  certain  class  of  philosophers  will  not  derive  from  the  di** 
covery  of  these  Zodiacs  that  advants^  whidi  they  expected. 


Invention  of  the  Suadrant  by  Godfrey,  p.  IK 

It  is  asserted,  in  the  above-mentioned  page,  «that  the  cele* 
brated  instrument  called  the  Suadrant^  which  bears  the  name 
of  Mr.  Hadley,  and  which  is  generally  ascribed  to  him 
as  the  inventor,  was  really  invented  by  Mr.  Thomas  God- 
frey, of  Philadelphia.  It  will  be  proper,  in  this  place,  to 
give  the  reader  some  account  of  Mr.  Godfrey,  and  of  dio 
evidence  on  which  the  above  assertion  was  made. 

The  fullest  and  most  satisfactory  infomaation  on  botktheao 
points,  which  the  author  has  been  able  to  obtaioy  is  presented 
m  the  following  letters,  extracted  from  the  American  Maga^ 
zme^  for  the  mondis  of  July  and  August,  1158.  Two  of 
these  letters  are  written  by  James  Logan»  Esq.  die  distin- 
guished classic  scholar  and  botanist  wboae  name  has  beea 
mentioned  in  several  parts  of  this  work.  For  fumishii^  him 
with  accurate  copies  of  these  documents,  the  author  is  indebted 
to  his  friend  Ebenezer  Hazard,  Esq.  of  Philadelphia,  a 
|;endeman  who  has  been  long  distinguished  for  his  researches 
m  various  departments  of  American  history,  and  who  has  pro- 
bably amassed  a  larger  store  of  curious  rdiics  and  fects  relat*^ 
ing  to  this  extensive  subject,  than  any  other  individual  in  the 
United  States. 

From  the  American  Magazine  for  Jtdy%  1158,  ^.  475. 

To  the  Proprietors^  ifc. 

Gentlemek, 

All  civilized  states  have  thought  it  their  honour  to  havQ 
men  of  great  ingenuity  bom  or  bred  among  them.    Many 


chies  of  ancient  Greece  had  long  and  sharp  contentions  for 
the  honour  of  Homer's  birth-place.  And  in  later  times  vo« 
lumes  have  been  written  in  Europe^  io  disputing  which  city 
had  the  true  claim  to  the  invention  of  the  art  of  printing. 
Nor  is  it  to  be  wondered  that  mankind  should  be  so  gene- 
lally  ea^er  in  this  respect,  since  nothing  redounds  mbre  to 
the  honour  of  any  state  than  to  have  it  said  that  some  science 
of  general  utility  to  mankind  was  invented  or  improved  by 
them*  Nevertheless  it  often  happens  that  the  true  author  of 
many  aa  useful  invention,  either  by  accident  or  fraud,  loses* 
the  credit  thereof,  and,  from  age  to  age,  it  passes  in  the 
name  of  another.  Thus  it  happened,  heretofore,  to  Colum- 
bus and  many  others;  aiul  thus  also  it  h^  haf^>ened  to  a  native 
of  Philadtlphia. 

Mr.  Thomas  Godfrey,  it  is  well  known  to  many  of  u» 
here,  was  the  real  inventor  of  that  very  useful  instrument 
called  Hadley's  Quadrant  or  Octant.  To  him  the  merit  is 
due,  and  to  his  posterity  the  profit  ought  to  belong.  This 
will  (iilly  appear  from  the  three  following  genuine  letters, 
which,  I  persuade  myself,  you  will  think  worthy  of  being 
recorded  in  your  Magazine,  in  order  to  restore,  as  far  as 
possible,  the  credit  of  that  invention  to  our  city,  and  to  the 
posterity  of  Mr.  Godfrey.  How  he  came  to  be  deprived 
of  it  may  be  made  a  question  by  some.  I  answer  that  Mr. 
Godfrey  sent  the  instrument  to  be  tried  at  sea  by  an  ac« 
^uaintance  of  his,  an  ingenious  navicator,  in  a  voyage  to 
Jamaica^  who  showed  it  to  a  Captam  of  a  ship  there  just 

!{oing  for  England^  by  which  means  it  came  to  the  know- 
edge  of  Mr.  Hadley,  though,  perhaps,  without  his  being 
told  tiie  name  of  the  real  inventor.  This  fact  is  so£Bciently 
known  to  many  seamen  and  others  vet  alive  in  this  city;  and 
established  beyond  doubt  by  the  following  letters,  written 
about  that  time.  It  is,  therefore,  submitted  to  the  world, 
whether,  after  perusing  the  letters,  they  ought  not,  in  justice, 
to  call  that  instrument,  for  the  future,  Godfrey's,  and  not 
Hadley's  Quadrant. 

To  Dr.  Edmund  Halley.* 

.Esteemed  Friend* 

The  discovery  of  the  Longitude  having,  of  late  years,  cm- 
ployed  the  thoughts  of  many,  and  the  world  now  expecting, 

*  An  introductory  paper,  which  I  have  not  transcribed,  not  thinking 
it  important,  mentions  this  letter  as  No.  435  in  the  Pbilotopbical  Trfn-s- 
aetioiu,  and  entitled  an  "  Account  of  Mr.  Thomas  Godfrey's  Improve- 
ment cf  Davxi*»  Quadrant  transferred  to  the  Manner's  Bow."       K.  11. 


A 
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from  thy  great  sagacity  and  industry,  some  advances  towards 
it|  far  exceeding  all  former  attempts^  from  the  motion  of  the 
moon,  to  the  ascertaining  of  which  thy  labours  have  so  long 
and  happily  been  directed;  the  following  notice,  I  hope,  win 
neither  be  thought  unseasonable,  nor  prove  unacceptable. 
That  the  success  of  thb  method  depends  on  finding  the  Moon's 
true  place  for  one  meridian  by  calculation,  and  for  another  by 
observation,  I  think  is  generally  allowed;  the  first  of  whicli 
being  depended  <m  from  thy  great  genius,  what  remains  is 
some  certain  method  for  observation,  practicable  on  that  un- 
certain element,  the  sea.  In  order  to  this,  thy  predecessor  at 
Greemoickj  if  I  mistake  not,  for  some  years,  published  his 
calculations  for  the  moon's  future  appulse  to  the  fixed  stars, 
which  would  save  all  observation,  but  that  of  a  glass;  but 
these  not  often  happening,  and  the  moon  often  havmg  a  con- 
siderable parallax  when  they  did,  that  project  dropt. 

For  finding  her  place  by  taking  her  greater  distances  from 
stars,  the  fore-staflFor  cross-stafF  cannot  be  exact  enoughs 
and  Quadrants,  Sextants,  &c.  with  two  Telescopes,  are  im« 
ptacticable  at  sea. 

Dr.  Bi£ST£R*s  late  proposal  for  taking  the  difference  of 
rad.  ascension  between  the  moon  and  a  star,  if  that  should 
prove  practicable  with  sufficient  exactness,  would  undoubtedly 
answer  the  intention  of  all  that  is  to  be  expected  from  the 
moon,  if  her  place  were  taken  on  or  near  the  meridian.  But 
to  keep  the  arch  of  this  instrument  in  the  plane  of  the  equa- ' 
tor,  and,  at  the  same  time,  view  two  objects  of  unequal  aU 
titudes,  and  considerable  distance  from  each  other,  by  the. 
edges  of  two  sightt,  with  the  necessary  accuracy,  will  not, 
perhaps,  be  so  easy  in  practice  as  he  wotild  have  it  believed. 

I  sliall,  therefore,  here  presume,  from  thy  favour  shown 
me  in  England,  in  1*724,  to  communicate  an  invention  that, 
whether  it  answer  the  end  or  not,  will  be  allowed,  I  believe, 
to  deserve  thy  regard.     I  have  it  thus: 

A  young  man,  bom  in  this  country,  Thomas  Godfrey 
by  name,  by  trade  a  glazier,  who  had  no  other  education 
than  to  learn  to  read  and  write^  with  a  little  common  arith- 
metic, having,  in  his  apprenticeship  with  a  very  poor  man 
of  that  trade,  accidentally  met  with  a  mathematical  book, 
took  such  a  &ncy  to  the  study,  that,  by  the  natural  strength 
of  his  genius,  without  any  instructor,  he  soon  made  himself 
master  of  that,  and  of  every  other  of  the  kind  he  could  bor- 
row or  procure  in  English;  and  finding  there  was  mor« 
to  be  had  in  Latin  books,  under  all  imaginable  discourage* 
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ineots,  applied  himself  to  the  study  of  that  language,  till  he 
could  pretty  well  understand  an  author  on  these  subjects;  after 
which,  the  first  time  I  ever  saw  or  heard  of  him,  to  my 
knowledge,  he  came  to  borrow  Sir  Isaac  Newton's  Pm- 
cipia  of  me.  Inquiring  of  him  hereupon  who  he  was,  I  was 
indeed  astonished  at  his  request;  but  after  a  little  discourse,  he 
soon  became  welcome  to  that  or  any  other  book  I  had.  This 
young  man,  about  eighteen  months  since,  told  me  he  had 
for  some  time  been  thmking  of  an  instrument  for  takine  the 
distances  of  stars  by  reflecting  speculums,  which  he  believed 
might  be  of  service  at  sea;  and  not  long  after  he  showed  me 
a  common  sea  Quadrant,  to  which  he  had  fitted  two  pieces 
of  (ooking-glass  in  such  a  manner  as  brought  two  stars,  at 
almost  any  distance,  to  coincide  ;  the  one  by  a  direct,  the 
other  by  a  reflected  ray,  so  that  the  eye  could  talce  them  both 
together  as  joined  in  one,  while  a  moving  label  or  index  on 
the  graduated  arch  marked  exactly  half  their  distance:  fori 
need  not  say  tluit  the  variations  of  the  angles  of  reflection 
fi-om  two  speculums  are  double  to  the  angle  of  the  inclination 
of  their  planes,  and  therefore  gives  but  half  the  angle  or 
arch  of  the  distance,  which  is  the  only  inconveniency  that 
appears  to  me  to  attend  this.  But  as  it  may  be  made  so  sim-> 
pie,  easy  and  light,  as  not  to  be  much  more  unwieldy  or 
unmanageable,  though  of  a  considerable  length,  than  a  single 
telescope  of  the  same,  that  inconveniency  will  be  abundantly 
compensated. 

The  description  of  it,  as  he  proposes  it,  and  has  got  one 
made,  is  nearly  thus,  which  he  is  willing  I  should  communis 
cate  to  thee,  if  possibly  it  may  be  of  service. 

To  a  straight  ruler  or  piece  of  wood,  A  B,  of  about  three 
inches  in  bresdth,  and  from  40  to  45  in  length  (or  of  any 
other  that  may  be  thought  convenient),  with  a  suitable  thick* 
ness,  an  arch  or  limb,  A  C,  of  about  30  d^ees  to  the  ra- 
dius, K  L,  is  to  be  fixed.  To  the  upper  end  of  the  piece 
A  Bi,  a  piece,  D  D,  is  to  be  morticed,  and  in  it  the  centre 
K  taken,  so  that  O  P  may  be  about  six  inches,  and  the  an^le 
K  O  P  about  40  degrees.  On  this  centre  K,  the  ruler  or  m- 
ckx  K  L  is  to  move,  having  a  fiducial  edge  below  answer- 
able to  the  central  point,  to  cut  the  graduations  on  the  limb. 
On  the  upper  end  of  this  ifidex  a  speculum  of  silvered  glass, 
or  rather  metal,  exactly  plain,  E  F,  of  about  three  inches  in 
length  and  two  in  height,  is  erected  perpendicular  to  the 
plane  of  the  index,  and  also  nearly  at  right  angles  with  its 
•ideS|  the  plane  of  die  reflecting  surface  standing  exactly  over 
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the  central  point.     At  the  end  B,  of  the  piece  A  S,  another 

speculum  of  glass  is  to  be  in  the  same  manner  erected,  which 

may  be  somewhat  leas  than  the  other,  with  a  square  or  oblong 

spot  in  it  unsilvercd,  that  a  star,  by  a  direct  ray,  may  be  seen 

through  it;  and  the  back  of  this  speculum  should  be  guarded 

with  a  thin  brass  plate,  with  an  aperture  in  it  equal  to  the 

unstivered  pan  of  the  glass ;  the  edge  of  the  aperture  toward 

H  to  be  exactly  straight,  dividing  between  the  silvered  and 

unulvered  part  of  the  speculum,  and  standing  in  the  line  of 

the  axis  of  the  telescope.     TTiis  speculum  is  to  be  set  at  aa 

angle  of  about  20  deg.  with  the  square  of  the  piece  A  B,  or 

at  1 10  deg,  with  the  sides  of  it.     Upon  the  piece  A  B,  the 

telescope  P  Q  is  fixed,  of  a  good  apcrttire  and  field,  with 

ibc  axis  placed  as    above.         ^ 

The  limb  is  to  be  graduated        " 

fcjr  diagonals,  or  parallef    '  " 

XKSf  to  half  degrees  and 

minutes,  beginning  froi 

■which  are  lo  be  nomt 

as  whole  ones.     And 

be  practicable  to  face  \ 

with  brass  without  war] 

the  whole  face  should  I 

covered ;  if  not,  then  a 

the  outward  edge  of 

limb  a  narrow  scrip  of  ' 

plate  may  be  let   into 

fece  of  it,  finely  and  eqi 

indented  on  the  edge 

take  a  screw  fitted  to 

toothing  to  be  fixed  oi 

moving  index  at  L,  as 

instniments  are  made 

count  by  revolutions; 

then,  before  this  is  me 

would  be  proper  to  taki 

distance  of  the  two  ob 

•first  nearly  by  a  fore-; 

and  from  thence  accordi 

to  set  the  index.  Thissc 

at  land,  would  be  highly 

fnl,  but  at  sea  it  cannt 

wrought,  while  the  ini 

meat  ig  directed  by  dies 


ptfloni  thoii^h^  «8  the  motions  of  the  ttKkifl  ktii  Variation 
of  the  angle  is  but  slow,  it  mtj  be  bit)aght  to  exactness  b^ 
aereml  trials  in  the  intervals  of  dinection.  The  instrument, 
as  above  descHbdd*  will  not  take  an  angle  of  much  above 
30  degrees,  whichi  for  the  ))urpose  tntended,  may  be  fhlly 
suflBctent*  But  if  the  speculum  £  F  be  made  to  take  ofFand 
put  on>  and  the  end  of  the  index  at  K  be  so  notched  as  to 
turn  that  speculum  from  its  first  perpendkularity,  to  make 
m  angle  of  about  85  degrees,  it  will  then  take  any  distance 
to  lOOdegreeSi  i 

By  this  description  it  may  be  thought  that  fhe  utmost  accu« 
ilcy  yrill  be  required  in  making  the  instrument :  yet,  of  all  that 
ever  have  been  invented  of  so  curious  a  kind,  it  \Arill  probably 
be  foutid  to  demand  the  least;  for,  provided  the  ipeculums  ard 
good,  on  which  the  whole  depends,  if  the  first  E  F  be  set 
truly  over  die  centre,  the  limb  well  graduated,  and  the  other 
speculum  be  also  set  perpendicular,  there  can,  I  think,  bci 
no  other  error  but  what  the  instrument  itself  will  easily  rec*& 
tify:  for  if  it  be  directed  to  one  star,  and  that  be  taken,  at 
(he  stole  titne,  ,both  by  a  direct  ray  through  the  glass  G  H, 
afid  by  a  rdlectton  fi'om  E  F,  both  exactly  coinciding  at  O, 
it  is  evident  that  then  the  speculums  are  exactly  parallel.  And 
if  this  fiilh  not  precisely  when  the  index  cuts  0  degrees,  if 
die  variation  be  noted,  this  constantly  added  or  subtracted^ 
according  as  it  falls,  will  fully  rectify  all  other  errors.  So  in 
fixing  the  speculum  E  F  to  another  angle,  as  has  been  pro- 
posed, the  like  method  may  or  most  be  taken,  viz.  to  observe 
two  stars  at  the  distance  of  about  45  or  50  degrees,  by  th<i 
speculum,  in  its  first  situation,  and  then  the  same  stars  by  it 
^ain  in  its  second,  and  the  difference  of  the  intervention  of 
rhie  index  on  the  limb  being  noted,  and  constantly  added  id 
the  arches  taken  in  the  second  situation,  will  give  the  true 
distance.  This  method  of  observing  one  and  the  same  star. 
in  the  first  manner,  or  two  stars  in  the  second,  as  has  been 
mentioned,  will  also  rectify  errors  even  in  the  speculums:  for 
the  line  of  the  ray  K  Q  is  in  all  cases  constafitly  the  same; 
amd,  upon  die  whole,  I  may  safely  say  the  instrument  will 
be  feund  much  more  certain  in  practice  than  at  first  it  may 
Uppear  )A  theory,  even  to  some  good  judees.  But  I  am  now 
ieftstble  I  have  trespassed  in  being  so  partteohr  when  writing 
to  Dr.  Hall£y  ;  for  I  well  know  that,  to  a  gentleman  noted 
ft>r  his^  excellent  talent  of  reading,  apprehending,  and  greatly 
ktrproving,  less  wouM  have  been  sufiBcient;  but  as  diis  pos* 
stWy  may  be  communicated  by  thee,  1  shall  crave  leave  fur<^ 
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iher  to  addy  that  the  tue  of  the  instrument  is  vdry  esCiy.  Fo# 
if  the  index  be  set  so  near  the  distance  of  the^  moon  and  ftars^ 
and  the  limb  so  held  as  to  cut  the  body  of  the  moon,  upoft 
directing  the  telescope  to  the  star^  her  image  v^,  of  course, 
t>e  reflected  on  some  |)art  of  the  speculum  G  H.  There  \b 
no  absolute  necessity  the  star  and  moon  should  coincide  ex- 
actly at  the  line  limiting'  the  silvered  and  unsilvered  part  of 
the  latter  speculum;  for  the  transparent  part  of  that  glass  will 
often  reflect  the  moon's  in^ge  suflkiently  for  the  telcscopo 
CO  take  it,  and  if  her  limb  in  that  and  the  star  exactly  coin- 
cide  near  it,  it  may  be  suflScienty  though  the  nearer  to  that 
line  the  better.  Now  their  distance  bong  found,  the  tables 
that  give  the  moon's  place  may  be  depended  on  for  her  dia^ 
meter  and  her  latitude,  which  last  being  known,  there  are 
three  sides  of  a  triangle  given  to  find  the  angle  at  the  pole  of 
the  ecliptic,  which,  compared  with  the  star's  longitude,  de- 
termines her  place  for  that  instant :  for,  in  respect  to  her  la^ 
titude  when  she  is  swiftest  in  motion,  when  nearest  her  nodes^ 
and  when  tlie  inclination  of  the  orbs  is  greatest  (if  these  could 
all  happen  together),  yet  the  variation  of  her  latitude,  in  the 
space  of  one  hour,  ecpial  to  15  deg.  of  loneitude  on  the  earth, 
if  a  star  be  taken  somewhat  near  the  ecliptic,  and  not  very 
near  the  moon,  will  not  alter  the  angle  at  the  pole  but  a  v^ry 
few  seconds.  The  nearness  of  the  speculum  G  H  is  no  dis- 
advantage, because  the  rays  come  reflected  in  the  same  man- 
ner as  they. come  direct.  It  maybe  needless  to  add  that, 
when  practicable,  the  moon  should  be  taken  when  near  the 
meridian— *or  that  the  instrument  will  eaually  take  the  dis- 
tance of  the  sun  from  the  moon,  when  visible,  as  she  often 
is,  in  the  day-time;  for  which  purpose  there  must  be  a  place 
made  at  M  tor  a  darkening  glass,  to  be  fixed  there  when  ne- 
cessary, and  the  telescope  directed  to  the  moon.  Nor  need  I 
add,  that  the  same  instrument  will  very  well  serve  for  taking, 
the  distance  of  any  two  stars,  a  coanet,  &c.  always  taking 
the  brightest  by  reflection;  all  which  is  obvious.  But  I  muss 
further  observe,  with  pleasure,  that  if  we  do  not  quite  mis« 
lake  in  all  that  has  been  said  here,  there  is  now  a  method 
found  by  it  to  obtain  what  is  equivalent  to  a  bodily  appulse  of 
die  moon  to  a  fixed  star,  or  to  the  sun  at  any  moment  when 
visible,  which,  indeed,  might  be  wished;  but  if  the  longi- 
tnde  could  ever  be  expected  to  be  determined  by  the  mo- 
tions of  the  nooon  (to  which  end  J.  Flamstead's,  and  thy 
more  assiduous  labours  in  observing  her,  have,  I  suppose, 
been  principally  levelled),  and  this  instrument  be  duly  made 
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«e  Miswer  what  is  proposed,  as  it  may  be  framed  light  and 
easily  manageable,  thou  wilt  then,  with  thy  accurate  tables, 
have  obtained  the  great  desideratum,  and  all  that  can  in  this 
«vay  be  had  from  our  satelKtes.  And  if  the  method  of  dis- 
covering the  longitude  by  the  moon  is  to  meet  widi  a  reward, 
and  this  instrument,  which,  for  all  that  I  have  ever  read  or 
heard  of,  is  an  invention  altogether  new,  be  made  use  of, 
in  that  case  I  would  recommend  the  inventor  to  thy  justice 
and  notice.  He  now  gets  his  own  and  family's  bread  (for 
he  is  married)  by  the  labou^  of  his  own  hands  only,  by  riiat 
mean  trade.  He  had  begun  to  make  tables  of  the  moon,  on 
the  very  same  principles  with  thine,  till  I  lately  put  a  copy  of 
those  that  have  lain  so  many  years^  printed,  but  not  publisned, 
with  W.  Inny's,  into  his  hands,  and  then,  highly  approv- 
ing them,  he  desisted.  We  both  wish  very  much  to  see  thy 
tables  completed,  and  ushered  into  the  world  by  thy  own 
band.  On  the  receipt  of  this  I  shall  hope  for  a  line,  with 
thy  thoughts  on  it,  which,  however  they  prove,  will  afForc) 
a  pleasure  to 

Thy  friend, 

J.  LOGAN. 
Pennsylvaniaf  May  25,  1732. 

fronp  the  American  Magazine /or  August,  1758,  p.  528. 

To  the  fioyal  Society. 
Gentlemen, 

As  none  are  better  able  than  the  Boyal  Society  to  prove 
Imd  judge  whether  such  inventions  as  are  proposed  for  the  ad- 
vancing useful  knowledge  will  answer  the  pretensions  of  the 
inventors  or  not;  and  as  I  have  been  made  acquainted,  though 
at  so  great  a  distance,  of  the  candour  of  your  learned  society 
in  givmg  encouragement  to  such  as  merit  approbation,  I  have, 
therefore,  presumetl  to  lay  before  the  society  the  following, 
craving  pardon  for  my  boldness. 

Finding  by  what  diflScuIty  a  tolerable  observation  of  the 
sun  18  tadcen  by  Davis's  Quadrant,  and  that  in  using  it, 
unless  the  spot  or  shade  be  brought  truly  in  the  line  of  the 
horizon-vane,  the  observation,  when  made,  is  good  for  no- 
thing; to  do  which  requires  much  pirurtice,  and,  at  best,  is 
but  catching  an  observation ;  and  considering  further  the  small- 
ness  of  the  60  deg\r  arch,  and  the  aptness  of  wood  to  cast, 
|ri{icb  makes  often  little  better  than  guess«work ;  I  therefore 


ftt«  4ddiHomd  Nvtei. 

Kf^ilied  my  thot^ht^  upwvds  of  two  wan,  to  find  a  bum 
ccnaia  iostnioieiit,  and  contrived  tbe  following  improvepwm, 
^  I  thipk,  ia  the  make  and  use  of  the  bow^  viz. 

Ilic  quadraol  is  to  be  numbered  from  ev:h  end  to  SO  tf 
the  Qlher,  a$  in  the  &gure.  The  tight  aad  glaM  vaoM  arv  tb« 
tame  with  the  comfooq,  encepii;^  that  the  gUii  ihoQld  b« 
iftcgeT)  and  I  think  it  would  be  better  if  ground  to  the  aegr 
ment  of  the  cvlindcT,  l^e  hotizoo-vapo  Awuld  be  like  ttwt 
ia  the  figure  tne^vof;  having  three  holes,  I K  L;  one  bole,  1, 
to  fit  on  the  centre  of  the  Quadrant,  A ;  the  otber  tw<i,  K  L, 
to  sec  tbe  horizon  through,  whose  length  acroy  the  vane  nay 
.t>c  one-eighib  of  the  r^diut  A  B,  or  soore;  tbe  borizoA^vaiw 
■hould  b|C  a  little  hoUowe<^  aotwentble  lo  the  curvatwe  o( 
the  circle  D  A  K,  or  cylindeir,  whose  semt-diBincter  A  H  ii 
|^tlt'Kve«-eleve(iUu  of  A  6i  (he  nidiua.  of  the  quadnvv. 


Ill  observing  with  this  Quadrant  at  sea,  let  ihesighf  andglatf 
vanes  he  kept  g^rly  ph  the  sainc  numbers,  or  at  equal  iJi&r 
tances  from  tlie  ends  of  the  aich,  and  then  it  will  be  soffi,- 
ciently  exact  to  briijg  the  spot  and  horizon  in  a  right  line,  ot 
any  part  of  the  honzoo-vanc,  by  moving  the  vanes  nearer 
together  or  further  apart,  ihe  middle  of  the  hotizon-vane  be- 
ing parallel  to  the  horizon,  then  rhe  zenith  distance  wiU 
be  the  sum  of  the  distances  of  ihe  vanes  from  the  end  of  tb^ 
Qua^nuic  arch.  For,  putting  r=the  radijus  of  the  Quadrant, 
a-=ihe  distance  oE  the  spot  from  the  middle  of  the  borJzoDr 
vane,  £==:ihe  sine,  aud  c=:ihe  cosine  of  half  the  sun's  alti* 
tude,  unity  being  radius,  ihp  sine  of  the  error  will  be  aeu-ly 
equal  to  c  -H  X  Vr ;  and,  therefore,  when  greatest  {which  it 
when  tbe  zenith  distance  is  00.00,  or  47  deg.  45  min.},  of  tb* 
distance  of  -^  of  tbe  radius  of  the  Quadr^ijt  fropn  the  middle 
of  the  lutizoa-vwe,  it  is  but  1.30;  1  woi^d  advise  IQ  biii^ 
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Ae  ivper  or  lower  edge  of  tfoe  spot*  and  not  the  loiddte  and 
)iorizoQ,  on  a  right  Une»  and  then  subtract  or  add  «xt^n  lan 
iHlte9  for  the  sun's  semi'^ainetKr  front  or  to  the  acwkh  diih 
taofrC  given  by  the  vane. 

JV.  B.  ThoTQ  should  he  an  allowance  for  the  ohsorver'^ 
lieight  above  the  surface  of  the  tea,  by  subtracting  four,  five« 
or  six  roiaotea.  A  table  of  this  kind  woukl  not  be  ainiss  off 
the  hack  of  the  Quadrant. 

There  may  be  some  graduations  put  on  Ae  staff,  near  tho 
centre,  to  be  cut  by  a  plumb-line  bung,  or  a  pin  put  into  a 
imall  hole-  for  iand  observations.  One  of  these  Quadrants* 
between  eighteen  ischea  and  two  feet  radius,  if  weH  graAi* 
ated,  will  be  sufficient  to  lake  the  sun*s  aenitb  distance  withio 
two  or  tbiee  niinules* 

Succeeding  so  well  with  the  son,  encouraged  ine  to  take 
what  appeared  a  more  difficult  task,  the  finding  sonte  way  to 
lake  the  altitude  of  the  stars  at  sea  (when  the  horizon  may  bd 
seen)  better  than  by  the  fore-ataff,  which  I  concluded  must 
ke  by  brmgii^  the  two  objects,  horizon  and  star,  together! 
I  first  considered  one  reflection ;  but  the  fiiults  of  DAris'a 
Quadrant  were  here  enlarged,  which  is  chiefly  the  flying  of 
the  objects  from  each  other,  by  the  least  motion  of  the  in- 
strument. I  then  exatnined  what  two  reflections  wouU  do» 
which  perfectly  answered  my  desire,  being  equally  useful  m, 
taking  the  distance  of  stars  from  each  other,  and  also  from 
the  lapoft,  and  I  beUeve  practicable  at  sea;  for  I  found  thai 
when  one  star  was  muic  to  coincide  by  two  reflections  with 
another,  the  distance  of  these  stars  would  be  double  the  ii^ 
cKaatioa  of  the  reflecting  planes,  as  may  be  easily  demoi>t 
ttmted. 

I  see  but  one  fault  in  this  instrument,  and  that  is,  that  threo 
fetl  radius  in  this  has  a  graduation  no  larger  than  a  Quadrant 
of  eighteen  inchea  radius.  I  hope  Dr.  Hallet  has  received 
a  more  full  account  of  this  fi'om  J.  Looah,  Esq.  thereforo 
I  shall  add  no  more  than  that  I  am,  gentlemen, 

Yonrs,  &c.  T.  GODFREY. 

Philadelphia,  Nov.  9,  1734. 

Page  529.  Extracts  from  "  A  further  AccQunt  of  TnoiAA% 
Godfrey*^  Improvement  of  Davis*j  Suqftrant  trans^ 
f erred  to  the  Mariner* s  Bow" 

Being  informed  that  this  improvement,  proposed  by  Tho- 
mas Godfrey,  of  this  place,  for  observing  the  sun's  alti- 
luds  at  sea  with  more  ease  and  expedition  than  is  practicablo 
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by  the  common  instrument  in  use  for  that  purpose,  was  lasl 
winter  laid  before  the  Royal  Society,  in  his  own  description 
of  it,  and  that  some  gentlemen  wished  to  see  the  benefit  in- 
tended by  it  more  fully  and  clearly  explained,  I,  who  have 
here  the  opportunity  ot  knowing  the  author's  thoughts  on 
fuch  subjects,  being  persuaded,  m  my  judgment,  that  if  the 
instrument,  as  he  proposes  it,  be  brought  into  practice,  it  will, 
in  many  cases,  be  of  great  service  to  navigation,  have,  there- 
fore, thought  it  proper  to  draw  up  a  more  full  account  of  it 
than  the  author  himself  has  given,  with  the  advantages  attend- 
ing it,  which,  if  approved  of  by  better  judgments,  to  whom 
what  I  ofier  is  enrirely  submitted,  it  is  hoped  the  use  of  it 
will  be  recommended  and  further  encouraged,  as  well  as  the 
author.  The  use  of  the  improvement,  with  its  conveniences, 
as  also  a  description  of  it,  are  as  follows. 

[Then  follows  a  repetition  of  the  account  of  Godfrey's 
having  studied — ^what  occurred  to  him  about  the  importance 
of  knowing  the  latitude  and  longitude  of  a  ship's  place,  &c. 
which  I  do  not  transcribe,  as  it  is  lengthy,  and  not  to  your 
purpose.  E.  H.] 

Page  532. — Some  masters  of  vessels  who  sail  from  hence 
to  the  West-Indies  have  got  some  of  them*  made,  as  well 
as  they  can  be  done  here,  and  have  found  so  great  an  ad- 
vantage in  the  facility  and  in  the  ready  use  of  them  in  thosd 
southerly  latitudes,  that  they  reject  all  others.  And  it  ran 
scarce  be  doubted,  bqt  when  the  instrument  becomes  gene- 
rally known,  it  may,  upon  the  Royal  Society's  approbation, 
if  the  thing  appear^  worthy  of  it,  more  universally  obtain  in 
practice.  It  is  now  four  years  since  Thomas  Godfrey  hit 
on  this  improvement:  for  his  account  of  it,  laid  before  the 
Society  last  winter,  in  which  he  mentioned  two  years,  was 
wrote  in  1732;  and  in  the  same  year,  1730,  after  he  was 
satisfied  in  this,f  he  applied  himself  to  think  of  the  other, 
viz.  the  reflecting  instrument  by  specubims  for  a  help  in  the 
case  of  longitude,  though  it  is  also  useful  in  taking  altitudes; 
and  one  ot  these,  as  has  been  abundantly  proved  by  the 
maker,  and  those  >yhp  had  it  with  theip,  was  taken  to  sea^ 
and  there  used  in  observing  the  latitude  the  winter  of  that 
year,  and  brdught  back  again  to  Philadelphia  before  the  end 


•  Godfrey's  instniments. 

t  That  is,  I  suppose,  being  "  satisfied/ '  that  he  had  made  a  real  wi- 
frovtment  in  the  Quadrant  £.  H. 
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of  February,  1731,  and  was  ia  my  keeping  some  months 
immediately  after. 

*It  was  indeed  unhappy,  that,  having  it  in  my  power^ 
seeing  he  had  no  acquaintance  nor  knowledge  of  persons  in 
England^  that  I  transmitted  not  an  account  ot  it  sooner.  But 
I  had  other -afiairs  of  more  importance  to  me;  and  it  was. 
owing  to  an  accident  which  gave  me  some  uneasiness,  viz* 
his  attempting  to  publish  some  account  of  it  in  print  herc» 
that  I  transmitted  it  at  last,  in  May,  1732,  to  Dr.  Halle y, 
to  wliom  I  made  no  doubt  but  the  invention  would  appear 
entirely  new;  add  I  must  own  I  could  not  but  wonder  that 
Qur  good  will  at  least  was  never  acknowledged.  This,  oa 
ray  part,  was  all  the  merit  I  had  to  claim^  nor  did  I  then,  or 
now,  assume  any  other  in  either  of  these  instruments.  I  only 
wish  that  the  ingenious  inventor  himself  might,  by  some 
means,  be  taken  notice  of^  in  a  manner  that  might  be  of 
real  advantage  to  him. 

There  needs  not,  I  suppose,  much  more  of  a  description 
of  tlie  instrument  than  has  been  given.  I  shall  only  say  that 
the  bow  had  best  be  an  arch  of  about  100  deg.  well  gradu- 
ated and  numbered  both  ways;  the  radius  20  or  24  inches; 
the  curve  at  the  centre  to  be  one-twentieth  of  the  radius  on 
each  side,  that  is,  one-»tenth  of  it  in  the  whole;  the  radius  of 
that  curve  4tys  P^rts  of  the  radius  of  the  instrument;  that  the 
glass  for  the  solar  vane  should  not  be  less,  but  rather  larger 
than  a  silver  shilling,  with  its  vertex  very  exactly  set;  and 
diac  the  utmost  care  be  taken  to  place  the  middle  of  the  curve 
exactly  perpendicular  to  the  line  or  radius  of  45  deg.  as  the 
observer  must  also  take  care  that  the  two  vanes  on  the  limb 
be  kept  nearly  equidistant  from  that  degree.  To  which  I  shall. 
only  add,  that  it  may  be  best  to  give  the  horizontal  vane  only, 
one  aperture,  not  two.  The  rest,  I  suppose,  may  be  left 
to  the  workman.  Thus,  doubting  I  have  already  been  too 
prolix  on  the  subject,  to  which  nothing  but  a  sincere  inclina* 
tion  to  promote  any  thing  chat  might  contribute  to  a  public* 
benefit,  and  to  do  some  justice  to  merit,  could  induce  me,  I~ 
shall  only  request  that  what  I  have  here  offered  may  be  con* 
strued  by  that  intention. 

J.  LOGAN. 
.  Philadelphia^  June  2%^  1734. 

*  Ail  these  circumstaincesof  Mr.  Looam's  complaiiit,  and  almost  every 
thing  that  ibUows  to  the  end,  except  the  directions  for  making  the  instru- 
jnent,  arc  left  out  of  the  account  publlshtHl  in  the  Pbilotapbical  Tramac- 
tiems,  which  strengthens  tke  conjecture  that  justice  has  not  been  done  to 
the  origmal  inrevtor. 
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P.  S.  [By  the  Editors  of  the  Magazine.']  It  it  tUj  ta 
see,  by  a  careful  perusal  of  these  two  letters,  and  that  in  oar 
last  Magazine,  the  progress  of  this  inYcntion,  and  how  fiir 
Mr.  Godfrey  ought  to  he  cotisidcred  as  the  inventor.  It  is 
oiir  business  to  give  impartial  accounts  of  facts  and  tianscriptt 
of  authentic  papers*  The  reader,  after  tliat,  is  to  judge  for 
himself.  For  our  own  part,  we  have  no  hesitation  in  pro^ 
nouncing  Mr.  Godfrey  the  real  original  inventor  of  this 
famous  and  useful  instrument. 

The  following  extract  of  a  letter  from  Mr.  Hazard,  which 
accompanied  tl^  above  documents,  ought  to  be  added,  in 
justice  both  to  the  Royal  Society  and  to  Mr.  Godfrey* 

"  Alderman  HiLLEGAS,  of  this  city,  (Philadelphia)  knew 
Godfrey.  He  says  he  remembers  to  have  heard,  perhaps 
50  years  ago,  that,  as  Hadley  had  obtained  the  patent,  com«- 
plete  justice  could  not  be  done  to  Godfrey  ;  but  that  tho 
Royal  Society,  thinking  his  ingenuity  ought  to  be  rewarded, 
either  subscribed  for  him  as  individuals,  or  p;ave  him  out  of 
their  funds,  <jf  200  sterling:  and  knowing  his  infirmity  (for 
it  seemd  he  was  apt  to  inchilge  in  intemperate  drinkba),  they 
thought  it  better  to  send  the  amount  in  household  nimitore 
than  in  cash,  and,  inter  alioy  sent  him  a  clockf  which  chs 
Alderman  remembers  to  have  seen.'' 

Godfrey  had  a  son,  Thomas  Godfrey,  jun.  who,  in 
1195,  published  a  voltyne  of  Juoenile  Poems.  The  yodog 
floan  is  spoken  of,  by  the  writer  of  the  pre£u:e,  as  possessitig 
great  natural  endowments,  with  but  Uctle  cultivadon;  and  aa 
deserving  to  be  ranked,  as  well  as  his  father,  among  the  cu^ 
riosi/tef  of  Pennsylvania. — MS.  Letter  (^  tAeBco.Dr.Ehiirrt 
^BostoHf  to  the  JtUhor. 

It  IB  worthy  of  notice,  that  the  use  of  the  Quadrant  iff 
question  was  confined  to  the  English  nation  until  the  yenr 
lisa,  when  M.  D*Apres  de  Mahnevillette,  the  greac 
nMuirime  Geographer,  employed  it  on  board  a  French  sliip; 
and  on  his  return  to  France,  one  of  the  earliest  objects  of  hia 
attention  was  to  state,  in  a  public  print,  his  high  estimation  of 
this  curious  instrument.  He  tbui  had  die  honour  of  inrro* 
ducing  to  his  countrymen  one  of  the  most  valuable  inreiuiofts 
of  the  age« 
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SxAHLk  p.  79. 

George  Ernest  Stahl  was  bom  in  Franconia,  io  1660, 
and  died  In  1734,  in  the  75th  year  of  his  age.  He  was  tin* 
doubtedly  a  man  of  great  talents  and  learning,  and  the  author 
of  many  valuable  works »  the  most  important  of  which  re- 
1^  to  his  systems  of  Mtdkine  and  of  Cheniistn/.  He  pubr 
lished  an  edition  of  the  Phj/sica  Sublerranea  of  Becher,  after 
the  death  of  that  great  Chemist,  and  adopted  the  theory  which 
this  work  displayed ;  but  he  simplified  and  improved  it  sp 
much,  that  he  made  it  entirely  his  own;  and  accordingly  it 
has  been  ever  since  known  by  the  name  of  tlie  StMUim 
theory. 


Latent  Heat,  p.  81  • 

The.  doctrioii  of  Latent  Heat  was  first  taught  by  Dr, 
Black,  of  the  University  of  Edinburgh,  in  the  year  1757» 
His  discovery,  and  the  doctrine  which  he  founded  on  this  di^ 
covery,  may  be  considered  as  comprized  in  the  following 
propositions.  Whenever  a  solid  is  converted  into  a  fltddf  U 
combines  with  a  certain  portion  of  caloric,  without  any  aug* 
mentation  of  its  temperature,  and  it  is  this  portion  of  caloric 
which  occasions  the  change.  When  this  fluid  is  re-converted 
into  a  solid,  the  caloric  which  produced  the  fluidity  leaves  it 
without  any  diminution  of  its  temperature;  and  it  is  this  ab- 
straction which  occasions  the  change.  Thus  the  combina- 
tion of  a  certain  portion  of  caloric  with  ice  causes  it  to  b&» 
come  water ^  and  the  abstraction  of  a  certain  portion  of  ado- 
nc  firom  water  causes  it  to  become  ice.  Water,  then,  is  a 
compound  of  ice  and  caloric ;  and,  in  general,  all  fluids  are 
combinations  of  tlie  solid  to  which  they  may  be  converted  by 
cold,  and  a  certain  portion  of  caloric.  The  same  principle^ 
according  tp  this  philosopher,  applies  to  the  conversion  of 
liquids  into  elastic  Jiuids^  or  the  reverse;  this  conversion  and 
re-^^onversion  depending  on  the  addition  or  abstraction^  ca^ 
loric.  To  this  caloric  Dr.  Black  gave  the  name  of  latenl 
lieat^  because  its  presence  is  not  indicated  by  the  thermometer. 

3Q 
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The  great  importance  of  tbis  discovery,  and  the  extensive 
application  which  has  been  since  made  of  it,  in  explaining 
fluidity^  congelation^  evaporation^  animal  heat,  and  many 
other  phenomena,  render  the  period  of  its  annuneiation  to  the 
world  one  of  the  most  interesting  seras  in  the  history  of  che- 
mical science. 


Itred  Air^  or  Carbonic  Acid  Gas.  p.  81. 

The  numerous  and  importalht  relationis  of  this  chemical 
compound  render  its  original  discovery,  and  the  sobsequent 
additions  to  our  knowledge  of  it,  worthy  of  particular  notice 
in  detailing  the  progress  of  the  last  age  in  this  branch  of  sci- 
ckice. 

Paracelsus  and  Van  Helmont  were  acquainted  widi 
the  fact,  that  air  is  extricated  from  solid  bodies  during  certain 
processes,  and  the  latter  gave  to  air  thus  produced  dfie  name 
of  gasj  by  which  word  he  meant  to  express  every  things 
which  is  driven  off  from  bodies  in  the  state  of  vapour  by 
heat.  Boyle  called  these  kinds  of  ak  artificial  airs^  and 
suspected  that  they  might  be  different  from  the  air  of  the  at« 
mosphere.  Hales  ascertained  the  quantity  of  air  that  could 
be  extricated  from  a  great  variety  of  bodies,  and  ^owed  that 
it  formed  an  essential  part  of  their  composition.  Dr.  Black 
proved  that  the  substances  called  limef  magnesia^  and 
alkalies^  are  compounds,  consisting  of  a  peculiar  species  of 
air^  and  pure  lime,  magnesia,  and  alkali.  To  this  species  of 
air  he  eave  the  name  of  fixed  air^  because  it  existed  in  these 
bodies  in  a  fixed  state,  though  he  knew  not  the  materials  of 
which  it  is  composed.  This  air  or  gas  was  afterwards  investi-^ 
gated  by  Dr.  Priestley,  and  a  great  number  of  its  pro*- 
perties  ascertained.  From  these  properties  Mr.  Keir  first 
concluded  that  it  was  an  acid;  and  this  opinion  was  sooa  con- 
firmed by  the  experiments  of  Bergman,  Fontana,  and 
others.  Dr.  Priestley  at  first  suspected  tliat  this  acid  en- 
tered as  an  element  into  the  composition  of  atmospherical  air; 
and  Bergman,  adopting  the  same  opinion,  gave  it  the  name 
of  ajivial  acid*  Mr.  Bewly  called  it  mephitic  acid^  because 
it  could  not  be  respired  without  occasioning  death.  Mr.  KstR. 
called  it  calcareous  acid;  and,  at  last,  M.  Lavoisier,  after 
discovering  that  it  is  formed  by  the  combinaiion  of  rar^and 
oxygen^  gave  it  the  name  of  carbonic  acid  gas^  which  it  now 
generally  bears. — ^Thompson'^  Chemistry, 
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Infiammablef  or  Hydrogenous  Air.  p.  82. 

This  air  was  obtained  by  Dr.  Mayow,  and  afterwards  by 
Dr.  ^ALES,  from  various  substances,  and  had  been  known, 
long  before,  in  mines,  under  the  name  of  the  Ju*e  damp,, 
But  Mr.  Cavendish  ought  to  be  considered  as  its  real  dis- 
coverer; since  it  veas  he  who,  about  the  year  1766,  first 
examined  it,  pointed  out  the  difference  between  it  and  atmos* 
pheric  air,  and  ascertained  the  greatest  number  of  its  pro- 
perties. It  was  found  by  M.  Lavoisier  to  be  twelve  times 
lighter  than  common  air.  Its  non-respirable  character  was 
more  fiilly  determined  by  3ch££Le,  Po^tana,  and  Davy. 
llie  products  resulting  from  the  combinatiop  of  hydro- 
gen with  the  sulphuric^  phosphoric,  and  carbonic  acids^ 
were  discovered  and  investigated  principally  by  Scheele, 
Beroman,  Fourcroy,  Vauquelin,  Gencembre,  Kir- 
wan,  and  VoLTA.  It  was  first  called  Hydrogen  by  the 
French  Acaderoiciansp  because  it  enters  into  the  composition 
of  water^ 


Composition  of  Water,  p.  82. 

Water  was  believed,  by  the  ancients,  to  be  one  of  the  four 
dements  of  which  every  other  body  is  composed.  The  opi« 
nion  that  it  is  a  simple  substance  seems  generally  to  have  pre- 
vailed until  the  year  1181,  when  Mr.  Henry  Cavendish^ 
of  Great-Britain,  discovered^  by  several  experiments,  that  it 
is  a  compound,  and  formed  by  the  union  of  oxvgen  ai)d  hy- 
drogen. In  a  few  months  afterwards,  the  conclusion  of  Aff  r. 
Cavendish  was  confirmed  by  the  experiments  of  M.  La- 
voisier, and  others:  insomuch  that,  during  the  last  fifteen 
or  twenty  years,  the  composition  of  water  has  been  gene- 
rally considered  as  one  of  the  best  established  facts  in  che- 
mistry. It  has  been  decomposed  and  recofnposed^  and  found 
to  consist  of  85  parts,  by  weight,  of  oxygen,  and  15  of  hyr 
drogen. 

This  discovery  soon  began  to  chanee  the  priQciples  of  che- 
mical science.  By  fiimishing  a  satisfactory  explanation  of 
many  phenomena  which  were  formerly  difficult  of  explana- 
tion, if  not  wholly  inexplicable,  it  Aas,  perhaps,  contributed 
more  than  any  other  single  discovery  to  promote  the  progress 
of  this  branch  of  philosophy. 
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Bergman,  p.  82. 

Sir  ToKBERN  Bergman  was  a  native  of  Sweden,  where 
he  was  bom  in  the  year  1735.  He  is,  beyond  all  donbc,  en* 
titled,  to  a  place  among  the  greatest  men  of  his  age.  Ho 
was  highly  distinguished  as  a  chemist,  mineralogist,  geome* 
trician^  and  astronomer.  In  the  two  first  mentioned  branches 
of  science  he  was  particularly  eminent.  In  the  history  of 
chemistry  few  names  occur  mbre  frequently,  or  are  associated 
with  more  important  services^  than  bis.  He  died  in  the  year 
1784, 


SCHEELE.  p.  82. 

Charles  William  Scheele  was  bom  Dec.  19,  1742* 
He  was  bound  an  apprentice,  when  very  young,  to  an  Apo* 
thecary  at  Gottenburgh,  where  he  first  telt  the  impulse  of 
that  genius  which  afterwards  made  him  s6  conspicuous.  Ifa 
durst  not,  indeed,  devote  himself  openly  to  chemical  experi* 
snents;  but  he  contrived  to  make  himself  master  of  the  sci- 
ence by  devoting  those  hours  to  study  which  were  assigned 
to  him  for  sleep.  He  afterwards  went  to  Sweden,  and  set-> 
tied  as  an  apothecary  at  Koping.  Here  Bergman  first 
found  him,  saw  his  merit,  and  encouraged  it,  adopted  his 
opinions,  defended  him  with  zeal,  and  took  upon  himself 
the  charge  of  publishing  his  treatises.  Encouraged  and  excited 
by  this  magnanimous  patronage,  the  genius  of  Scheele^ 
though  unassbted  by  education  or  wealth,  burst  forth  with 
astonishing  lustre.  To  wonderful  acuteness,  ardour,  and  per-» 
severing  diligence  in  hb  philosophical  investigations,  he  added 
singular  punty  and  amiableness  of  moral  and  social  character* 
His  outward  appearance,  however,  was  by  no  means  expres* 
sive  of  that  great  mind  which  lay -concealed,  as  it  were, 
under  a  veil,  lie  died  in  1786|  in  the  44th  year  of  his  age.*^ 
Thompson'^  Cheinistry. 


Atoie.  p.  82. 

'  This  gas  was  discovered,  in  1772»  by  Dr.  Rutherford, 
now  Professor  of  Botany  in  the  University  of  Edbburgh,  and 
an  account  of  it  pubUshed  in  his  thesis  Dt  Acre  M^Miico, 


in  the  saitae  y^r.  M.  LAvoieiSRy  in  HTi,  mwit  knowfi 
this  g«s  as  a  compooent  part  of  acmottpheric  air.  About  cho 
lajiie  time  it  v/3s  procured  by  Scheele,  and  proved  to  be  • 
distincc  fluid.  Its  specific  gravity  has  been  investigated  and 
determined  by  Kirwan  and  Lavoisier,  the  latter  of  whom 
makes  it  0.001 15,  or  to  common  air  as  942.6  to  1000.  The 
tvnibusiibiliiy  of  azotic  gas,  and  the  production  of  niirie 
acid  by  this  process^  were  first  discovered  by  Mr.  Cavsk^ 
DISH,  and  communicated  to  the  Royal  Society  in  1785.  Tbd 
name  Azote  was  given  to  this  gas  by  the  1^  reach  Academi- 
cians, and  is  derived  from  its  incapacity  to  support  life* 


Oxi/gen*  p.  88. 

The  gas,  the  base  of  which  is  commonly  kn6tvn  by  this  de^ 
oominacion,  was  discovered  by  Dr.  PribstleYp  on  the  isf  of 
August,  ni4,  and  called  by  him  deplilogisticated  oin  Mr* 
Scheele,  of  Sweden,  discovered  it  in  1115,  without  any  pre* 
vious  knowledge  of  what  Dr.  Priestley  had  done ;  and  gave 
it  the  name  of  eriifn/rcal  air.  Condorcet  gave  it  first  the 
name  of  vital  air^  and  M.  Lavoisier*  afterwards  gave  ic 
the  name  of  oxygen  gas^  which  is  now  generally  adopted.^ 

Tlie  discovery  of  this  substance,  and  tiie  investigation  of 
its  properties,  deserve  to  be  ranked  among  the  most  important 
events  recorded  in  the  history  of  chemistry.  The  explana* 
cion  which  they  have  afforded  to  the  principles  of  combust 
tion^  respiration^  acidity^  &cc.  place  their  value  in  a  most 
interesting  point  of  light.  To  this  discovery,  and  these  in- 
vestigations, we  may  trace  the  commencement  of  thnt  grand 
revolution  in  chemical  science,  which  was  triumphantly  con- 
firmed by  the  discoveiy  of  the  composition  of  water  in  1781, 
though  not  presented  to  the  world  in  a  complete  and  systema- 
tic form  until  1787. 

Paracelsus  beKeved  that  there  was  only  one  acid  prioci« 
pie  in  nattu'e,  which  communicated  taste  and  solubility  to  the 
bodies  in  which  it  was  combined.  Becher  embraced  the 
same  opinion,  and  added  to  it,  that  this  acid  principle  was  a 
compound  of  earth  and  water^  which  he  considered  as  twp 
elements.  Stahl  adopted  the  theory  of  Becher,  and  en- 
deavoured to  prove  that  the  acid  principle  is  sulphuric  acid, 
of  which,  according  to  him,  all  the  other  acids  are  mere 
compounds;  but  his  proofs  were  only  conjectures  or  vague 
experimeBts,  from  virhich  nothing  could  be  deduced.    I^ever* 
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tfaelessy  his  opinioDy  like  every  other  which  he  advanced  in 
chemistryy  continued  to  have  supporters  for  a  long  time,  and 
•was  even  mentioned  by  Macquer.  At  last  its  defects  b&- 
gaa  to  be  perceived.  Bergman  and  Scheele  declared  openly 
against  it;  and  their  discoveries,  together  with  those  of  La- 
voisier, demonstrated  the  falseb(K>d  of  both  parts  of  the 
theory,  by  showing  that  sulphuric  acid  does  not  exist  in  tho 
other  acids,  and  that  It  is  not  composed  of  water  and  earth, 
but  of  sulphur  and  oxygen. 

*i  The  opinion,  however,  that  acidity  is  owing  to  some 
principle  pomn^on  to  all  the  salts,  was  not  abandons.  Wal* 
2.ERIUS,  Meyer  and  Sage  had  advanced  different  theories 
in  succession  about  the  nature  of  this  principle;  but  as  they 
were  formed  rather  on  conjecture  and  analogy  than  direct 
proof,  they  obtained  but  a  few  advocates.  At  last  M.  La- 
voisier, in  1'778,  by  a  number  of  ingenious  and  accurate 
experiments,  proved  tnat  several  combustible«ubstances,  when 
united  with  oxygen,  form  acids;  that  a  great  number  of 
acids  contain  oxygen ;  and  that,  when  this  principle  is  sepa- 
rated from  them,  they  lose  their  acid  properties.  He  con- 
cluded, therefore,  that  oxygen  is  the  acidifying  principk^  as 
the  word  imports,  and  that  acids  are  nothing  else  but  com- 
bustible substances  combined  with  oxygen,  and  differing 
from  one  another  according  to  the  nature  of  the  combustible 
base." — See  Thompson's  Chemistry. 

This  doctrine,  with  few  exceptions,  has  been  confirmed 
by  subsequent  experiments,  apd  is  now  generally  received 
among  chemists. 


Neu)  Acids,  p.  83. 

llie  Acids  known  at  the  close  of  the  eighteenth  century 
amount  to  about  thirty^  the  greater  part  of  which  have  been 
discovered  within  the  last  forty  years.  Of  these  nearly  one 
third  were  discovered  by  the  celebrated  Scheele,  and  th« 
remainder  chiefly  by  Margraaf,  Priestley,  Lavoisier, 
Vauquelin,  Berthollet,  and  Kier. 


Composition  of  the  Alniosphei^e.  p.  83.    " 

For  our  knowledge  of  the  component  parts  of  atmospherio 
air^  we  are  indebted  to  the  successive  experiments  and  dispo* 
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terie^  of  several  philosophers.  The  first  step  was  made  by 
Dr.  Priestley,  in  1174,  by  the  discovery  of  oxygen  gas- 
This  gas,  according  to  the  prevailing  theory  of  the  time, 
he  considered  as  air  totally  deprived  of  phlogiston.  Azotic 
gas,  on  the  other  hand,  was  air  sarurated  with  phlogiston. 
Hence  he  considered  common  air  as  oxygen  gas  combined 
with  an  indefinite  portion  of  phlogiston,  and  varying  in  pu- 
rity according  to  that  portion,  being  always  pure  m  an  in- 
verse proportion  to  the  quantity  of  phlogiston  it  contained. 

While  Dr.  Priestley  was  making  experiments  on  oxy- 
gen gas,  Scheele,  of  Sweden,  proceeded  to  the  analysis  of 
air  in  a  difierent  manner.  From  his  experiments  he  concluded 
that  common  air  is  compounded  of  two  different  elastic  fluids, 
viz.  /aul  air^  which  constitutes  more  than  two  thirds  of  the 
whole,  and  another  air^  which  is  alone  capable  of  supporting 
flame  and  animal  life,  and  to  which  he  gave  the  name  of  etn^ 
mreal  air.  The  foul  air  of  Scheele  was  the  same  with 
the  pUogisticaied  air  of  Priestley  ;  and  the  ernjnfreal  air  of 
the  former  was  the  same  with  the  dephlogisiicated  air  of  the 
latter,  or  with  what  is  at  present  called  oxygen  gas. 

While  Scheele  was  occupied  with  these  experiments, 
Lavoisier  was  assiduously  employed  on  the  same  subject,- 
and  was  led,  by  a  different  road,  to  precisely  the  same  con- 
clusions. He  found  that  air  is  composed  of  azotic  and  oxy- 
gen gases ;  and,  from  a  variety  of  experiments,  he  determined 
the  proportions  to  be  73  parts  of  azotic  gas,  and  27  parts  of 
oxygen  gas.    These  experiments  were  made  in  the  year  1776. 


Secretion  of  Oxygen  by  Vegetables,  p.  83. 

Dr.  Priestley  concluded  from  his  experiments,  and  it  has 
been  since  generally  believed  by  Ingenhouz,  Sennebier, 
and  other  vegetable  physiologists,  that  vegetables,  in  the 
course  of  their  germination  and  growth,  when  exposed  to 
solar  light,  absorb  azote  and  emit  oxygen,  and  thus  purify  the 
surrounding  air.  But,  by  a  series  of  ingenious  experiments 
lately  published,  Professor  Woodhouse,  of  Philadelphia, 
has  drawn  into  question  the  truth  of  these  conclusions.  From 
the  result  of  these  experiments,  he  contends  that  the  germina- 
tion of  seeds  and  the  growth  of  plants  do  not  purify  atmos- 
pherical air ;  but  that,  whenever  they  appear  to  afford  oxv- 
S^en  gas,  it  is  by  devouring  the  coal  of  carbonic  acid  gas  for 
ood|  and  leaving  its  oxygen  in  the  form  of  pure  air.    lie  has 
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also  node  experiments  on  the  effects  produced  by  the  leaves 
of  plants  in  common  air,  impregnated  with  carbonic  acid  gas, 
9nd  exposed  to  solar  light ;  in  which  cases  the  carbonic  acid 
disappeared,  and  the  oxygenous  gas  increased.  And  from 
trials  made  with  the  fresh  leaves  of  many  different  plants,  ex- 
posed to  sunshine  in  pump-water,  river-water,  and  this  latter 
charged  with  carbonic  acid,  he  is  confirmed  in  the  same  con- 
clusion. Dr.  WooDHousE,  therefore,  denies  that  vegetables 
either  decompose  water,  emit  oxygen,  or  absorb  azote,  as  has 
been  some  time  commonly  believed. — Nicholson's  PkUos. 
Journal^  vol.  ii.  for  July,  1 802. 


Respiration,  p.  83. 

Closely  connected  with  the  discovery  of  oxygen^  and  of 
the  composition  of  atmospheric  air^  stand  the  principles  of 
respiration  which  have  been  received  for  a  few  years  past. 
This  function  was  litde  understooil  thirty  years  ago;  and  to 
the  modern  improvements  in  chemistry,  physiologists  are  in* 
debted  for  all  the  rational  doctrines  with  respect  to  it  which 
^re  now  taught.  The  most  distinguished  chemists  who  have 
thrown  light  on  this  subject,  are  Priestley,  Lavoisier, 
t^ouRCROY,  Black,  Crawford,  La  Grange,  Bed- 
does,  Watt,  and  Davy.  By  means  of  the  experiments  of 
these  philosophers  it  has  been  discovered,  that  respiration  pro* 
duces  and  supports  animal  heat ;  contributes  to  thc/orfna^ 
tion  of  blood;  and  imparts  a  stimulating  power  to  this  fluid, 
which  is  necessary  to  produce  the  alternate  contractions  of  the 
heart. 


Lavoisier,  p.  87. 

•  The  important  services  of  this  great  philosopher  in  forming 
the  theory  of  the  French  academicians,  and  the  intrinsic  worth 
of  his  character,  render  it  proper  that  some  account  should  be 
given  of  him  in  this  place. 

Antoine  Laurent  Lavoisier  was  bom  at  Paris,  in 
the  year  1743.  He  early  discovered  a  taste  for  the  study  of 
the  physical  sciences,  and,  for  a  considerable  time,  directed 
his  attention  to  most  of  them  in  succession,  without  disco- 
vering a  preponderating  inclination  for  any  one  in  particular. 
This  continued  to  be  the  case  till  about  the  year  1770^  whea 
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the  important  discoTeries  io  chemistry,  bv  Black,  Priest- 
ley, ScHEELE,  and  Cavendish,  fired  his  ambition,  and 
directed  his  attention  more  particularly  to  chemical  philoso- 
phy, to  which  he  almost  exclusively  attached  himself  during 
Che  remainder  of  his  life. 

It  is  generally  known,  that  his  experiments  and  discoveries 
were  among  the  principal  means  of  establishing  that  revolu- 
tion in  the  theory  and  nomenclature  of  chemical  science, 
which  has  been,  with  great  propriety,  denominated  the  Za- 
voisierian  theory.  After  numerous  publications  on  different 
departments  of  chemistry,  in  the  Memoirs  of  the  Academy 
of  ScieiiceSy  and  other  scientific  Journals,  in  which  he  suc- 
cessively treated  of  coTn^e/j/xitm;  the  analysis  of  atmospheric 
air;  the  formation  and  fixation  of  elastic  fluids ;  the  proper- 
ties of  heat ;  the  composition  of  acids;  the  decompositioa 
and  recomposition  of  water ;  the  dissolution  of  metals^  ve^ 
getatioTiy  &c.  &c.  he  at  length  combined  his  philosophical 
views  into  a  consistent  body,  which  he  published  in  1789, 
under  the  tide  of  Elements  oj  Chemistry;  a  work  which 
has  been  pronounced  one  of  the  most  elegant  models  of  philo- 
sophical arrangement,  and  of  clear  logical  composition,  that 
w^  ever  presented  to  the  world. 

He  continued  after  this  to  pursue  his  favourite  study  with 
unabated  diligence :  his  wealth  enabled  him  to  make  experi- 
ments on  a  great  scale ;  his  ardour,  acuteness,  and  extended 
views,  enabled  him  to  avail  himself  of  every  advantage;  and 
he  continued  to  instruct  his  countrymen  and  the  world,  by 
the  developement  of  new  truth,  or  the  recommendation  of 
useful  economical  improvements,  until  the  month  of  May, 
1794,  when  he  became  an  object  of  the  malignant  phrenzy 
of  Robespierre,  and  suffered  under  the  guillotine,  in  the  fifty- 
first  year  of  his  age. 


Heat.  p.  92. 

Few  questions  in  science  have  given  rise  to  more  discussion 
dian  that  which  relates  to  the  nature  of  heat.  Whether  it  be 
a  distinct  substance^  or  a  mere  quality  of  substance,  has  long 
been  the  subject  of  disputation.  By  the  ancient  philosophers, 
heat  seems  to  have  been  considered  as  a  peculiar  subtle  fluid 
or  element ;  and  this  opinion  appears  to  have  prevailed  until 
the  time  of  Lord  Bacon.  That  philosopher  was  the  firit,  it 
is  believed,  who  advanced  the  hypothesis,  that  heat  is  a  qua* 

3R 
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lity  of  matter,  add  depends  on  a  peculiar  vibrau'on  of  itft  (yaf-' 
tides.  This  opinion  was  afterwards  adopted  hj  Boyle  and 
Newton,  whose  authority  rendered  it  considctably  popular; 
^e  ancient  opinion,  however,  was  still  held  by  many.  Boer^ 
HAAVE,  at  an  early  period  of  the  ei^iteenth  centurv,  entered 
the  lists  against  Newton  on  this  subject,  and  maintained,  with 
great  force  of  argument,  that  heat  is  a  distinct  substances  From 
the  time  of  Boerhaave,  till  towards  the  close  of  the  cen-* 
tury  under  review,  this  doctrine  was  almost  universally  re^ 
ceived.  Stahl,  Macquer,  Bjuack,  Priestley,  Scheele, 
Bergman,  Lavoisier,  Crawford,  Irvine,  Kirwan, 
Pictet^  De  la  Place,  and  roost  other  distinguished  che* 
mists,  though  differing  as  to  some  details  of  opinion  on  this 
subject/  all  agreed  in  considering  heat  as  a  distinct  positive 
substance.. 

But,  towards  the  close  of  the  century,  the  doctrine  of  Ba-^ 
CON  was  revived  by  Count  Rumford  and  Mr.  DAVYi^ 
fhese  philosophers^  observing  that  caloric  continues  to  be  ex-* 
tsicated  from  a  body  subjected  to  friction,  so  long  a$  the  fiic«* 
tion  is  kept  i^  and  the  texture  or  form  of  tlie  body  is  not  de- 
stroyed, and  that  this  heat-yielding  process  goes  on  to  an  m* 
definite  extent,  concluded  that  this  plienomenon  is  inexplicable 
cut  the  supposition  of  heat  being  matter;  and  that  those  effects 
iriiich  have  been  referred  to  the  operation  of  a  peculiar  calorific 
UMtter,  depend  entirely  on  a  vibratory  motion  of  the  particles 
of  bodies ;  and  that  from  the  generation,  communication,  or 
abstraction  of  this  motion,  all  the  phenomena  abscribed  to  ca-» 
toric  are  to  be  explained. — See  Rumford*^  Essays^  vol.  ii* 
and  Contributions  t^  Medical  atuL  Physical  Kwrxkdge. 

This  doctrine,  however,  has  but  few  advocates,  llie  suf- 
frages of  modem  philosophers  are  almost  unanimous  in  &vour 
of  the  opinion,  that  caloric  or  heat  is  a  distinct  fluid.  The 
latter  opinion,  indeed,  seems  to  be  confirmed  to  a  degree  little 
short  of  demonstration,  by  the  late  experiments  of  Dr.  Hers-' 
chell  on  this  subject,  wno  has  shown,  that  the  ra^s  of  lights 
and  the  raysof  A^a/  emitted  from  the  sun,  are  distmct  and  se- 
parable ;  tliat  die  latter,  as  well  as  the  former,  are  refrcxted 
by  transparent  bodies,  and  reflected  by  polished  surfrices ;  and 
that  both  consist  of  particles  which  mutually  repel  each  other, 
and  which  produce  no  sensible  effect  upon  the  weight  of  other 
bodies. — See  the  Philosophical  Transactions  tor  1800. 

It  cannot  be  denied,  indeed^  that  some  difficulties  attend  die 
doctrine  of  heat,  being  a  distinct  and  positive  substance.  Nor 
is  that  by  any  means  one  of  the  smallest  which  Count  Rum- 
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ro&D  suggests,  viz.  <<  that  any  thing  which  any  insulated 
body,  or  system  of  bodies,  can  continue  to  (iiraish,  without 
limitation^  cannot  be  a  material  substance."  Yet  the  electric 
fivdd  is  granted,  on  all  hands^  to  be  a  distinct  substance ;  and 
we  know,  that  this  fluid  is  constantly  furnished,  without  limi' 
iathn^  by  means  of  friction.  On  the  whole,  the  old  opinion 
seems  still,  with  all  its  difficulties,  to  stand  on  firmer  ground 
than  any  other,  and  to  h^ve  by  ^  die  greatest  number  of 
advocates. 

The  doctrine  of  ra^iifn/  lieat^  or  that  heat  resembles  light 
in  being  propagated  in  rays^  or  right  lines,  was,  in  some  qiea- 
sure,  known  to  Mariotte,  Lambert,  and  Scmeele,  but 
was  more  clearly  established  afterwards  by  the  experimients  of 
Saussur^,  Pictet,  and  Count  Rumford;  and,  finally, 
the  laws  of  this  propagation  were  more  fully  devdoped  and 
laid  down  by  Dr.  Herschell,  in  his  celebrated  experiments 
on  light  and  heat  before  mentioned. 

Count  Rumford  concluded,  fi-omhis  experiments,  that 
fluids  do  not  comiuci  heat ;  but  he  ascribes  to  them  what  he 
denominates  a  carrying  power:  in  other  words,  he  supposes, 
that  in  heating  fluids,  each  particle  must  come  in  succession 
to  the  source  of  heat,  and  receive  its  portion,  but  that  among 
the  particles  themselves  all  interchange  and  communication 
of  heat  is  impossible.  The  experiroeots  by  which  he  consi- 
ders himself  as  having  established  this  point  are  certainly  strik«- 
ing,  and  their  results  highly  curious ;  but  the  justuess  of  his 
conclusions  has  been  called  in  question,  and  philosophers  do 
not  seem  to  view  bis  decision  as  absolute  and  final.  Further 
experiments  must  decide  the  controversy. 

"  Dr.  M'Clurg,  of  our  city  (Williamsburg),  was  edu- 
cated at  this  college.  After  completing  the  usual  course  here, 
he  studied  physic  at  Edinburgh ;  was  a  favourite  pupil  of  the 
celebrated  Black  ;  and  gained  much  applause  by  his  treatise, 
De  Colore.  Indeed,  I  nave  htely  sem  in  the  Jimdes  de 
Chemiif  I  think,  for  the  year  1800,  the  confession  that  Dr. 
MHI^LURG  first  started  tbe  idea  concemiqg  heat,  which  the 
French  philosophers  have  since  pursued  widi  so  much  success.'* 
— AfS.  Letter  from  the  Rev,  Dr.  Madison  to  thejiutAor. 

Frigorific  Mixtures,  p.  94. 

The  first  person  who  made  experiments  on  freexing  wits 
tureSf  was  M.  f  ahrenheit,  of  Apstcrdai?],  at  au  earl|r  f^ 
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riod  of  the  eighteentb  century.  But  the  subject  was  much  mors 
completely  investigated  by  Mr.  Walker,  in  a  paper  published 
in  the  Philosophical  Transactions^  for  n95.  Since  that  time, 
several  curious  additional  experiments  have  been  made  by  Pro* 
fessor  LowiTz,  of  Petersburgh,  particularly  the  introducdon 
of  muriate  of  lixne^  which  produces  a  very  great  degree  of 
cold  when  mixed  with  snow.  The  experiments  of  Lowitz 
have  been  lately  repeated  and  extended  by  Mr.  Walker. 
By  means  of  the  above-mentioned  mixture,  Mr.  W.  H.  Pepys, 
junior,  of  the  London  Philosophical  Society,  with  the  as- 
sistance of  some  friends,  froze,  on  the  eighth  of  February, 
1799,  fifty-six  pounds  averdupois  of  mercury  into  a  solid 
mass.  In  this  process,  the  mercury  in  Fahrenheit's  thermo- 
meter sunk  62  dcg.  below  0.  a  degree  of  cold  never  before 
produced  in  Great-Britain. 

'  It  is  scarcely  necessary  to  add,  that  ihtst  frigarific  mixtures 
produce  their  effect,  by  the  great  and  sudden  absorption  of 
caloric,  which  the  materials  occasion  when  brought  together. 


Light,  p.  95. 

Modem  philosophers  have  discovered  that  the  influence  of 
light  on  growing  vegetables  is  great  and  important.  Plants 
may  be  made  to  vegetate  tolerably  well  in  the  dark ;  but  in 
ihat  case  their  colour  is  always  white,  they  have  scarcely  any 
taste,  and  contain  but  a  very  small  portion  of  combustible 
matter.  In  a  very  short  time,  however,  after  their  exposure 
to  light,  their  colour  becomes  green,  their  taste  is  rendered 
much  more  intense,  and  the  quantity  of  combustible  matter 
IS  considerably  inereased. — Thompson'^  Cheniistty. 

"  It  has  been  found  by  Dr.  Herschell  (scePhihs.  Trans* 
for  1800)  that  the  rays  of  light  differ  in  their  power  of  illu- 
minating objects :  for  if  an  equal  portion  of  each  of  these 
rays,  one  after  another,  be  made  to  illuminate  a  minute  ob- 
ject, a  printed  page,  for  instance,  it  will  not  be  seen  distinctly 
at  the  same  distance  when  illuminated  by  each.  We  must 
stand  nearest  the  object  when  it  is  illuminated  by  the  viokt. 
We  see  distinctly,  at  a  somewhat  greatfcr  distance,  when  the 
object  is  illuminated  by  the  indigo  ray ;  at  a  greater  when  by 
the  blue;  at  a  still  greater  when  by  the  deep  green;  and  at 
the  greatest  distance  of  all  when  by  the  lightest  green  or 
deepest  yeliow.  We  must  stand  nearer  when  the  object  is  il- 
luminated by  the  orange  ray ;  and  still  nearer  when  by  tbe 
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red.  Thus  it  appears  that  the  rays  towards  the  middle  of  the 
spectrum  possess  the  greatest  illuminating  power,  and  those  at 
the  extremity  the  least ;  and  that  the  illuminating  power  of 
the  rays  gradually  diminishes  from  the  middle  of  the  spectnin^ 
towards  its  extremities." — Ibid> 

Carbon  and  Diamond  the  same.  p.  96. 

As  the  diamond  is  not  affected  by  a  considerable  heat,  it 
^xras  for  many  ages  considered  as  incombustible.  Sir  Isaac 
Newton  observing  that  combustibles  refract  light  more 
powerfully  than  other  bodies,  and  that  the  diamond  possesses 
this  property  in  great  perfection,  suspected  it,  from  that  cir- 
cumstance, to  be  capable  of  combustion.  Tin's  singular  con- 
jecture was  verified,  in  1694,  by  the  Florentine  Academicians, 
m  the  presence  of  Cosmo  III.  Grand  Duke  of  Tuscany. 
By  means  of  a  burning-glass  they  consumed  several  diamonds. 
Francis  I.  Emperor  of  Qermany,  afterwards  witnessed  the 
destruction  of  several  more  in  the  heat  of  a  furnace.  These 
experiments  were  repeated  by  Rouelle,  Macquer,  and 
Darcet,  who  proved  that  the  diamond  was  not  merely  eva- 
porated, but  actually  burnt;  and  thap  if  air  w<|s  excluded  it 
underwent  no  change. 

No  attempt,  however,  was  made  to  ascertain  the  product 
till  n72i  Lavoisier,  in  a  memoir  published  that  year, 
showed  that  when  the  diamond  is  burnt  carbonic  acid  gas  is 
obtained,  and  that  there  is  a  striking  analogy  between  it  and 
charcoal.  In  1785  Guyton-Morveau  found  that  the 
diamond  is  combustible  when  dropped  into  melted  nitre;  that 
it  bums  without  leaving  any  residuum,  and  in  a  manner  ana- 
logous to  charcoal.  This  experiment  was  repeated  with  more 
precision  by  Mr.  Tennant,  in  1797.  (See  Philos.  Tram, 
for  1797.)  The  conclusion  which  he  drew  from  it  was,  that 
when  diamond  is  burnt,  the  whole  of  the  product  is  carbonic 
acid  gas ;  that  a  given  weight  of  diamond  yields  just  as  much 
carbonic  acid  gas  as  the  same  weight  of  charcoal ;  and  tliat 
diamond  and  charcoal  are  both  composed  of  the  very  same 
substance.  Or  rather,  to  speak  more  precisely,  diamond  is 
pure  carbon,  while  charcoal  is  a  compound  of  carbon,  or 
diamond  and  oxygen,  or  it  is  what  the  French  call  an  o.ryd 
of  diamond.  Hence  the  difference  of  colour,  hardness,  spe- 
cific gravity,  and  electrical  properties,  between  common  rlntr- 
coal  and  the  precious  stone  called  (/wmanrf. — Thomp*o\'.v 
Chanisirt/. 
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Thermomtter.  p.  103. 

In  Fahrenheit's  Theraioineter  the  freezing  point  if 
^ed  at  82  deg.  and  the  hoiUng  point  at  212  deg.  InREiiu- 
mitr's,  or  ramer  De  Luc's,  the  freezing  point  is  0,  and  the 
boiling  point  80  deg.  In  De  UIsl^^s,  die  usual  order  of 
graduation  is  inverted,  the  freezing  point  being  1 50  deg.  and 
9ie  boiling  point  0.  And,  finally,  in  the  thermonpieter  of 
Celsius,  the  point  of  freezing  is  marked  0.  and  that  of  boiI« 
ine  100  deg.  To  reduce  the  degrees  of  Reaumur  to  those 
of  Fahrenheit,  the  following  formula  may  be  employed : 

R  x9 

^—r — f-32==F.    To  reduce  the  degrees  of  Celsius  to  those 

pf  Fahrenheit,  the  following  is  sufficient: +32=rF. 

To  reduce  the  degrees  of  De  L*Isle,  under  the  boiling  point, 
to  those  of  Fahrenheit,  say  212—  -r-^F.  To  reduce 
those  above  the  baling  point  to  Fahrenheit*  say,  212+ 

Though  Newton  first  pointed  out  the  method  of  fnaking 
tolerably  good  thermometers,  the  practical  part  of  the  art  of 
forming  and  graduating  them  ^as  greatly  simplified  by  Mr. 
Fahrenheit,  of  Amsterdam,  and  by  Dr.  Martine,  of 
$t.  Andrews,  whose  Essay  on  the  Construction  and  Gradua^ 
jion  of  Thermometers  is  one  of  the  best  works  on  the  sub-^ 
ject  extant.  Professor  Van  Swinden,  also,  of  Franeker, 
and  M.  De  Luc,  of  Geneva,  have  written  very  aUy  and 
instructively  on  the  subject  qf  thermometers. 


tludimneters.  p.  105. 

The  numerous  Eudiometers  pro|)osed  by  different  Che-- 
mists  may  be  reduced  to  five. 

1.  The  first  is  that  invented  by  Dr.  Priestley,  in  which 
nitrous  gas  is  mixed,  over  water,  with  the  air,  the  purity  of 
which  it  is  wished  to  ascertain.  The  diminution  of  the 
volume  of  this  mixture  is  proportioned  to  the  quantity  of 
oxygen  contained  in  the  air,  which  is  rapidly  absorbed  by 
the  nitrous  gas,  and  the  nitric  acid  thus  formed  is  also  rapidly 
absorbed  by  the  water.  This  eudion^eter  has  received  various 
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modifications  and  improvements  by  Falconer,  Cavendish^ 
and  Van  Humboldt,  but  is  still  liable  to  considerable  ano-^ 
toaly  and  inaccuracy  in  its  indications* 

2.  The  second  kmd  of  Eudiometer  was  proposed  by  Vol- 
ta.  His  method  was  to  mix  given  proportions  of  the  air 
to  be  examined,  and  hydrogen  gas^  in  a  graduated  glass  tube| 
to  fire  the  mixture  by  an  electric  spark ;  and  to  judge  of  the 
purity  of  the  air  by  the  bulk  of  the  residuum.  But  this  Atr^ 
nbhes  a  measure  even  less  to  be  depended  on  than  the  pre-^ 
ceding. 

3.  Sche^le  was  the  inventor  of  the  third  kind  of  Eudio-^ 
meter.     It  is  merely  a  graduated  glass  vessel,  containbg  a 

E'ven  quantity  of  air,  exposed  to  newly  prepared  Kqoid  alka* 
le  or  earthy  sulphurets,  or  to  a  mixture  of  iron-nlings  and 
self  hur,  formed  into  a  paste  with  water.  These  substances 
absorb  the  whole  of  the  oxygen  of  the  air,  which  converts  a 
portion  of  the  sulphur  into  an  acid.  The  oxygen  contained 
in  the  air  thus  examined  is  judged  of  by  the  diminution  of 
bulk  which  the  air  has  undergone.  Hiis  method  is  simple^ 
and  as  accurate  as  any  other.  The  only  objection  to  which  it 
is  liable  is  the  slowness  of  the  process.  But  this  objection  has 
been  removed  by  M.  De  Marti,  who  has  brought  the  eu- 
diometer of  Scheele  to  a  great  degree  of  accuracy,  by  im- 
proving the  apparatus,  and,  instead  of  iron-filings  and  sulphur^ 
using  the  hydrogenaied  sulphurets  only. 

Guyton-Morveau  employs  sulphurei  of  pot-ash,  and 
measures  the  proportion  of  oxygen  present  by  the  quantity  ab« 
sorbed  by  the  sulphurei. 

4.  In  the  fourth  kind  of  Eudiometer,  the  abstraction  o{ 
the  oxygen  of  air  is  accomplished  by  means  of  phosphorus* 
This  eudiometeT  was  first  proposed  by  Achard.  It  was  con* 
sideraUy  improved  by  Reboul,  Seguin,  Lavoisier,  and^ 
above  all,  by  Berthollet,  who  has  rendered  it  equal  in 
simplicity  with  the  eudiometer  of  De  Marti,  and  scarcely 
inferior  to  it  in  precision. 

5.  Tlie  fifth  Eudiometer  has  been  lately  proposed  by  Mr. 
Davy.  In  this  the  substance  used  to  absorb  the  oxygen 
from  the  air  is  a  solution  of  sulphat  or  muriat  of  iron  in  wa- 
ter, and  impregnated  with  nitrous  gas.  This  eudiometer  is 
simple,  and  its  indications  nearly,  if  not  quite,  as  accurate  as 
diosc  of  the  two  last  mentioned. — ^Tuompson'j  Chemistry. 
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Collectors  and  Compilers  in  Natural  History,  p,  112. 

Among  the  many  persons  who  were  busily  engaged  ia 
collecting  and  publishing  facts  and  delineations  in  Natural 
History,  before  the  time  that  LiNNiEUs  began  to  flourish,  the 
name  of  the  learned  and  indefatigable  Albert  Seba  deserves 
particular  notice.  He  resided  in  Holland,  was  intimate  with 
BoERHAAVE,  and  compiled  his  large  work  on  Natural  His- 
tory under  the  patronage  of  that  eminent  naturalist  and  phy- 
sician. This  work,  under  the  title  of  Thesaurus  Serum 
Naiuraliumf  was  published  in  1734,  in  four  vols,  folio. 


Zoology,  p.  114. 

The  statement,  that  little  pri'.ress  was  made  in  Zoology 
between  the  time  of  Ray  and  thac  of  Linn^us,  is  not  cor- 
rect. During  that  period  (in  the  opinion  of  an  excellent 
judge)  "  Zoology  was  cultivated  with  uncommon  success, 
and  received  some  of  its  happiest  ;  ccessions.  In  particular, 
what  may  be  called  scientific  Zoology  was  greatly  attended 


to. 


LlNN^US.   p.  114. 

This  **  Prince  of  Naturalists"  is  so  well  known,  that  a 
formal  account  of  him  in  this  place  is  altogether  unnecessary. 
He  was  bom  at  Roeshult,  a  village  of  Sweden,  May  27, 
1707.  His  first  great  work  was  published  in  1732.  Among 
the  numerous  public  honours  with  which  he  was  crowned, 
he  was  created  Knight  of  the  Polar  Star  in  1753,  and  enno- 
bled in  1737.  He  died  in  January,  1778,  in  the  71st  year 
of  his  age. 


BUFFON.   p.  115. 

George  Le  Clerc,  Count  de  Buffon,  was  bom  in  the 
year  1707  (the  same  year  that  gave  birth  to  Linnaus),  and 
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died  April  16,  1788.  Ho  was  one  of  the  most  voluminous 
writers  on  Natural  History  that  the  age  produced:  and  al- 
though the  faults  impu^  to  him  in  the  above-mentioned  page 
are  undoubtedly  well  founded,  yet,  perhaps,  justice  b  scarcdy 
done  to  his  splendid  talents,  and  his  no  less  splendid  publica- 
tions in  this  science.  Though  he  too  much  neglected  phi- 
losophical arrangement ;  though  he  adopted  and  endeavoured 
to  propagate  a  number  of  gross  errora;  and  thoueh  he  dis* 
covered  particular  opposition  to  Revealed  Religion;  still  it 
cannot  be  denied  that  he  made  many  rich  additions  to  the 
science  of  Natural  History,  and  will  always  be  entitled  to  a 
'  place  among  its  most  zealous,  acute,  and  successful  culti- 
vators. 

PCNHAMT.   p.  116. 

Thomas  Pennant,  LL.  D.  F.R.S.  was  bom  in  Flint- 
ihire,  in  South-Britain,  in  the  year  1726,  and  died  in  1798. 
From  an  early  age  he  discovered  an  enthusiastic  fondness  for 
investigations  in  Zoology,  which  he  cultivated  with  great  dili- 
gence, ability,  and  success.  The  following  list  of  publications 
by  this  amiable  man  (though  .(Moes  not  contain,  it  is  believed, 
all  his  works)  will  show  tHat  he  was  one  of  the  most  vo- 
luminous writers  of  the  age. 

British  Zoology^  four  vols.  4to.    1750. 

Tour  to  Scotland^  three»¥ols.  4to.  1771. 

Synopsis  of  2uad}^peds9  8vo.    1771. 

Tour  to  IVaks^  two  vols.  4to.    1778. 

Journey  from  Chester  to  London^  one  vol.  4to.    1782. 

Arctic  Zoology t  three  vols.  4to.    1784. 

History  of  Suadrupeds^  two  vols.  4ta 

Indian  Zoology^  one^vol.  4to. 

Genera  of  Birds^  one  vol.  4to. 

Natural  History  of  Holywell  and  Dooming f  one  vol.  4to. 

Fiew  of  Hindostan^  two  vols.  4to. 

London^  one  vol.  4to. 

He  left  behind  him,  in  manuscript,  a  large  work,  entitled 
Outlines  of  the  Globe^  of  which  his  Vitw  of  Hindostan 
formed  the  14th  and  15th  volumes! 

Naturd  History  of  Man.  p.  117. 

Albinits  is  improperly  mentioned  as  the  first  naturalist  who 
attended,  in  a  scientific  manner,  to  the  seat  of  colour  in  bu«- 

»6 
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man  beings.  To  Marcellus  Malpichi,  in  the  llih  cctf-« 
tnry,  we  ccrtamly  owe  the  discovery  of  die  fact,  that  the 
colour  of  negroes  resides  in  a  peculiar  body,  the  corpus  mu^ 
cosum.  This  feet  was  also  known  to  J.  N.  Peckltn,  as 
carlv  as  1 617,  ^  appears  by  his  work  De  Habiiu  et  Colore 
Etniopurrty  &c.  published  that  year. 

Among  the  writers  on  this  subject  it  is  also  proper  to  take 
notice  of  Dr.  John  Mitchell,  an  English  physician,  wha 
resided  a  nwnber  of  years  iti  Virginia.  His  Essay  oji  the 
Causes  of  the  different  Colours  of  People^  published  in  tKe 
PhUosophital  Transactions^  vol.  xliii.  p.  102 — 150,  is  con- 
sidered as  a  very  honourable  monument  of  his  learning  and 
talents. 

It  is  generally  known  that  some  naturalists  of  the  eighteenth 
century  attempted  to  undermine  the  credibility  of  the  Mosaic 
history,  by  adducing  what  they  considered  proof,  that  there 
are  different  races  of  men,  and,  of  course,  that  mankind 
could  not  have  sprung. from  a  single  pair.  Aeainst  this  hy-» 
pothesis,  the  Rev.  Dr.  Smith's  ingenious  and  Teamed  Essm 
on  the  Causes  6f  the  Variety  of  Contplexian  and  Figure  in  the 
ffumanSpccieSf  ^as  particularly  directed.  Professor  Blumen-» 
BACH,  of  Gottingen,  who  has  written  still  more  largely  on  the 
subject,  is  also  an  able  advocate  of  the  Sacred  History.  The 
^tter,  by  a  ctirious  induction  of  iacts  concerning  the  efiects  of 
climate^  &c.  on  other  species  of  animals  as  well  as  man,  has 
thrown  new  light  on  this  interesting  question. 

Dr.  Blum£nbach*s  work,  De  Generis  Humani  Varietaie 
NativOf  was  first  published  in  1775,  in  the  form  of  an  In- 
augural Dissertation.  It  has  been  greatly  improved  in  sub- 
sequent editions,  and  is  a  work  of  moch  merit,  particularly 
considered  as  an  able  compilation. 

Of  those  who  have  made  valuable  additions  to  die  na- 
tural history  of  man,  by  means  of  inquiries  into  the  origin, 
progress,  and  affinities  of  diiFerent  languages^  several  omer 
ixames  ought  to  be  mentioned  besides  that  of  Sir  William 
Jokes.  Among  this  number,  Mr.  Jacob  Bryant,  of  Great- 
Britain,  M.  Court  de  Gebelik,  of  France,  and  Professor 
Pallas,  before  mentioned,  hold  a  distinguished  place.  Still 
more  recently,  new  and  important  light  has  been  thrown  on 
this  subject  by  Professor  Ba.rtok,  of  Philadelphia,  who,  in 
His  New  Viaos  of  the  Origin  of  the  Tribes  and  Nations  of 
Jtmericaf  has  published  Vocabularies  of  a  number  of  ladiaa 
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langnagee  that  were  never  before  committed  to  the  press;  has 
icompared  these  with  languages  more  generally  known,  hath 
on  the  eastern  and  western  continents;  and  has  thence  deduced 
new  evidence  in  support  of  the  opinion  that  the  nations  of 
America  and  those  of  Asia  have  a  common  origin,  and  that 
all  mankind  are  derived  from  a  single  pair. 

Several  of  the  writers  on  the  natural  history  of  man,  men- 
tioned in  pages  117  and  118,  have  delivered  opinions  grossly 
deceptive  and  enoneous ;  but  to  enter  into  a  particular  dis- 
cussion of  their  comparative  merits  cannot  be  undertaken  m 
tbisplfce. 


Fossil  Banes,  p.  119. 

Besides  the  writers  enumerated  in  the  above-mentioned 
page,  who  have  greatly  distinguished  themselves  by  their  in- 
quiries on  the  subject  o(  fossil  bones^  it  would  be  improper  to 
jiass  without  notice  two  others,  who  gained  considerable  re- 
putation by  their  labours  on  this  subject.  The  first  is  Dr.  Bre  y- 
Nius,  or  Breyne,  a  German,  who  was  contemporary  with 
Sir  Hans  3loak£,  and  who  published  some  papers  on  this 
bvanch  of  aoology  in  the  Philosophical  Transactions.  He 
was  among  the  earliest  writers,  andi  it  is  believed,  the  very 
first  of  9ny  distinction  who  wrote  on  the  subject  of  fossil 
bones.  Tne  second  is  the  Abbe  Fortis,  who,  in  his  Tra* 
vds  in  Dalynatia^  also  gave  some  interesting  and  instructive 
information  on  this  subject. 

M.  CuviER,  of  France,  a  member  of  the  National  Instil 
tute,  and  a  celebrated  zoologist,  has  been  for  sonae  time  en- 
gaged in  a  very  extensive  work  upon  the  species  of  quadrupeds, 
whose  bones  have  been  found  in  the  interior  parts  of  the  earth. 
He  has  undertaken  to  settle  the  controversy  concerning  these 
animal  relics.  He  says,  that  the  strata  of  every  country  upon 
earth  contain  bones  different  from  those  of  the  animals  which 
now  inhabit  their  surface:  that,  with  the  single  exception  of 
ruminant  animals,  all  the  complete  fossil  bones  which  he  has 
secDy  are  different  from  those  of  quadrupeds  now  alive:  tliat 
of  these  he  has  been  able  to  ascertain  twenty-three  species^  all 
certainly  unknown  at  this  day,  and  which  appear  to  hav9 
been  entirely  destroyed,  though  their  bones  evince  their  C3(« 
istence  in  former  a^es. 
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Hiese  species  of  creatures,  whose  races  are  now  extincf^ 
KL  CuviEK.  divides  into  two  classes — 1.  Those  which  have 
been  determined  by  others  ;  and,  2.  Such  as  have  been  settled 
by  himself.  In  the  first  he  enumerates  the  following :  J .  The 
Siberian  animal  which  affords  fossil  ivory.  2.  The  mam-^ 
fnothf  difiering  from  the  former  chiefly  in  the  size  and  points 
of  its  grinders.  3.  The  long-headed  rhinoceros.  4.  That 
animal  of  the  tardigrade  famUif  called  megatheriufni  and  me^ 
gaiomfx^  5.  An  extinct  species  of  large  bear.  6.  Another 
species  of  the  bear.  7.  A  camioorous  animal^  intermediate 
between  the  wolf  and  bysena.  8.  A  creature  a-kin  to  the 
moose^  whose  horns  measure  fourteen  feet  from  tip  to  tip. 
9.  The  great/ossil  tortoise.  10.  The  Maestricht  crocodile. 
11.  A  sort  of  dragon.  12.  An  unknown  kind  of  reptile  or 
cetaceous  animal. — In  the  second  class,  the  chief  of  which 
have  been  discovered  in  France,  M.Cu  vier  places  the  follow- 
ing; species:  1.  The  animal  whose  to/A,  when  impregnated 
wtth  copper^  form  the  occidental  turquoise.  2.  A  tapir^  dif*i 
fering  from  that  of  South- Amtrica  only  in  the  form  of  its 
grinders.    3.  Another  tapir ^  of  a  gigantic  or  elephantine  size. 

4.  A  species  of  hippopotamos^  of  about  the  size  of  a  hog« 

5,  6,  7,  8,  9,  10.  Six  fossil  skeletons  of  an  unknown  species, 
between  the  rhinoceros  and  the  tapir,  from  the  plaster-quar- 
ries in  the  neighbourhood  of  Paris.  1 1.  A  species  of  croco- 
dile, considerably  like  that  of  the  Ganges. 

But  these  are  not  all  which  the  earth  contains:  there  are 
parts  of  skeletons  of  which  M.  Cuvizti  cannot  speak  with 
equal  assurance ;  but  of  which,  however,  enough  is  known 
to  encourage  a  hope,  that  the  list  of  zoological  antiquities  will 
be  soon  lengthened.  Of  these,  some  resemble  the  bones, 
].  Of  the  tiger.  2.  Of  an  hyaena,  or  sea-<^alf.  3.  Of  the 
fallow-deer.  And  others  of  uncertain  characters;  as  the  pe- 
trified bones,  1,  Near  Verona.  2  and  3.  Two  sorts  in  the 
Rock  of  Gibraltar.  4.  In  the  vicinity  of  Dax.  5.  Near 
Orleans.  6.  Near  Aix  and  Cette.  7.  In  the  islands  of  Dal- 
matia,  dec.  And,  8.  All  other  uncertain  bmies  found  in  the 
peat-mosses  of  all  parts  of  Europe  and  Asia.  In  the  course 
of  a  short  time  M.  Cuvier  hopes  to  determine  the  exact 
place  in  the  system  to  which  these  doubtful  species  are  to  be 
referred. 

M.  Cuvier  solicits  information  on  these  subjects  from  all 
parts  of  the  world.  He  wishes  to  procure  the  bones  them- 
selves, or  figures  of  them,  or  correct  descriptions  b  wonb. — 
Medical  Repository. 
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The  naniralkts  of  France  derived  great  advantages  when 
Holland  fcK  into  the  power  of  their  countrymen,  from  the 
opportunities  which  were  afforded  them  of  inspecting  the 
rich  Museum  of  the  Stadtholder.  M.  Cuvier's  attention  waa 
more  particularly  directed  to  two  elephants'  heads,  which 
having  escamined  with  some  nicety,  he  found  to  exhibit  cha- 
racters that  warrant  their  being  considered  as  belonging  to  two 
distinct  species.  One  of  them  from  Ceylon,  he  remarked  dif- 
fered from  the  other  (which  came  from  the  Cape)  in  respect 
not  only  to  the  general  contour  of  the  forehead,  but  to  the 
shape  of  the  teeth,  wliich  last  he  was  at  length  induced,  like 
Blumenbach  and  others,  to  constitute  the  distinguishing 
characteristics  of  elephants  in  general,  and  extending  his  inqui- 
ries to  such  as  we  know  only  by  their  fossil  exicvue^  he  has 
furnished  us  with  the  following  specific  descriptions,  viz. 

"  Elephas  Capmsis^  froiUe  convexoy  lamellis  molarium 
rhomboidalibus. 

E»  Indicus^  /ronie  jAino^oncavaf  lamellis  molarium  or- 
atatis  undatis, 

E.  AfammonteuSf  maxilla  obtusiorey  lamellis  molarium 
temdibus  reciis^ 

E.   Ame}icanus^    molaribus  mulii-cuspidibuSf    lamellis 
post  Detntioneni  quadrilobatisJ* 

C.  CuviER  has,  since  the  publication  of  his  Memoir,  dis- 
covered several  new  species  of  elephants,  differing  not  only 
from  the  fossil  ones  hitherto  described,  but  from  all  living 
animals  with  which  we  are  acquainted.  One  of  them  is 
found  in  Peru,  and  other  countries,  and  comes  nearest  to  the 
elephant  of  the  Ohio:  Another  has  been  discovered  in  the 
strata  of  the  black  mountain,  in  the  department  of  L'Herault: 
A  third  is  found  at  Comminge;  and  fragments  of  the  fourth 
abound  in  the  vicinity  of  P^is. — Mem.de  T Inst,  torn.  ii.  p.  22. 

The  origin  of  ihesc/ossU  bones^  especially  of  some,  found 
in  peculiar  circumstances,  has  employed  the  ingenuity  of  many 
eminent  naturalists,  and  been  made  the  subject  of  much 
speculation  in  later  years.  On  the  supposition,  which  has 
httn  adopted  by  a  considerable  number  of  these  inquirers, 
that  the  account  given  in  the  sacred  writines  of  the  general 
Deluge  is  false,  the  question  is,  indeed,  ot  difficult  solution. 
But,  admitting  the  truth  of  that  account,  (and  every  moun- 
tain and  valley  lifts  up  its  voice  to  confirm  it),  the  difficulty,  in 
a  gn»t  measure,  if  not  entirely,  vanishes.  Let  us  suppose 
that  the  anioials  whose  fossil  exHvi4S  are  now  found  were 
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inhabitants  of  the  antediluvian  world,  ii  it  not  evident  that 
many  of  the  facts  observed,  are  precisely  such  as  muse  neccs-* 
tBarily  have  arisen  from  this  state  of  the  case  ? 

The  fossil  remains  of  dephanU  have  been  (Uscovered  in 
Various  parts  of  the  North-American  continent,  where  none 
of  this  genus  of  animals  are  now  to  be  found  in  the  living 
state.  This  has  been  made  a  wonder.  But  how  could  it  have 
been  otherwise?  If  the  Flood  destroyed  all  tlie  inhabitants 
of  the  earth,  except  those  which  were  preserved  in  the  Ark; 
nnd  if  the  ark  rested,  after  the  subsiding  of  the  waters,  on 
the  Eastern  continent,  as  is  generally  supposed  by  biblical 
commentators,  then  no  animals,  excepting  those  capable  of 
making  occasional  and  conriderable  expeditions  by  xvaier^ 
or  of  hving  in  frozen  regions,  and  by  this  means  passing  from 
die  Eastern  to  the  Western  continent  on  the  ice,  could  be 
expected  to  be  found  in  the  latter,  in  anv  other  than  tht/ossS 
stare.  It  is  true,  we  find  animals  in  &>dth- America  which 
appear,  at  present,  only  capable  of  inhabiting  warm  regions; 
|)ut  it  is  well  known,  that  both  animals  and  vegetables  have 
the  fiiculty  of  accommodating  themselves  to  the  climate  in 
which  they  are  placed,  and  of  gradually  changing  their  cha- 
racter. It  is  by  no  means  improbable,  therefore,  that  the  an- 
cestors of  the  animals  now  living  in  South-America  had  once 
a  northern  constitution ;  that  after  crossing  the  strait  between 
Asia  and  America,  they  gradually  strayed  further  south ;  and 
that,  in  process  of  time,  their  onspring  acquired  southern  ha- 
bits and  constitutions. 

Nor  is  it  by  any  means  difficult  to  suppose,  that  these  fossil 
exuvia  were  deposited  in  the  places  where  they  are  found,  at 
the  subsidence  of  the  waters  of  the  general  deluge.  They 
have  been  generally  found  in  circumstances  calculated  lone  to 
preserve  them ;  in  strata  of  earth  which  tend  to  resist  putrenc- 
tioo,  and  which  may  account  for  their  remaining  entire  after 
so  great  a  lapse  of  time. 

Quadrupeds,  p.  119. 

Among  the  zoologists  who  have  directed  particular  attention 
to  ZuadrupedSy  during  the  last  age,  n:iay  be  reckoned  P£N<r 
NANT,  of  Great-Britain,  Brisson  and  Daubenton,  of 
France,  Klein,  Blumenbach,  and  Schreber,  of  Ger* 
fnany,  and  Pallas,  of  Russia.  Besides  these,  Linnaus, 
BuFFOK,  and  Zimmerman,  treated  ably  on  this  as  w^i  9A 
other  departments  of  zoology. 
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Birds,  p.  120. 


Among  those  who  have  contributed  to  the  improvement  of 
OtYihhology,  SparrmAn,  of  Sweden,  is  entitled  to  an  ho- 
nourable place.  The  plates  of  his  Museum  Carlsonianuni 
are  among  the  best  that  were  ever  published.  They  are  said 
to  be  less  tawdry  and  more  natural  than  those  of  Buffok^. 

The  Omithologie  of  Brisson  is  worthy  of  more  pointed 
and  respectful  notice  than  is  taken  of  it  in  the  above-men- 
tioned page.  It  has  been  pronounced,  by  somo  good  judges, 
to  be,  so  fiu*  as  respects  the  description  of  the  species  of  birds, 
one  of  the  most  accurate  works  that  have  hitherto  appeared. 

A  new  classification  of  Birds  has  been  presented  to  the 
public  by  Paul  H.  G.  Moehring,  of  Germany,  who  died 
m  1792;  and,  still  more  recently,  a  new  arrangement  of  the 
fame  class  of  animals  has  been  made  by  La  Cepede,  of 
France. 

Amphibia,  p.  121. 

Besides  the  writers  on  the  Amphibia  noticed  in  the  above* 
mentioned  page,  the  names  of  several  others  deserve  to  be 
introduced  here  with  great  respect.  Several  genera  of  this 
dass  were  ably  illustrated  by  T.  N.  Laurent,  of  Germany. 
The  Lizards  and  Serpents  nave  been  well  treated  by  B. 
Merrem,  of  the  same  country;  the  Serpents  by  Fontana; 
tiie  Tortoise  by  Schkeider,  of  Germany;  and  the  Frogs 
by  RoESEL,  also  a  German. 

Robert  Townson,  LL.  D.  a  respectable  naturalist  of 
Great-Britain,  has  contributed  to  extend  our  knowledge  of 
the  physiology  of  the  Amphibia.  See  Tracts  and  Observa^ 
tions  in  Natural  History  and  Physiology ^  8vo.  London. 
1799.  This  is  a  work  of  considerable  merit.  It  contains 
many  original  observations  concerning  the  respiration,  absorp* 
tion,  &c.  of  the  Amphibia. 


Fishes,  p.  122. 

In  addition  to  the  great  Ichthyologists  mentioned  in  this 
page,  some  others,  during  the  period  in  question,  hold  a  high 
place  in  tlie  history  of  zoology,  Scopoli,  Klein,  and 
Cronoviusi  treated  ably  of  tUs  class  of  animals. 
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The  Philosophia  Ichthyclogka  ofAKTEDtf  especially  the 
second  edition  (1792),  by  Dr.  Walbaum,  of  Lubeck,  ia 
three  vols.  4to.  may  be  considered  as  one  of  the  most  valu- 
able works  on  this  subject  produced  during  the  age  under  re- 
view.— Art£DI  was  a  Swedci  the  cotemporary  and  friend 
of  LiNN^us.  He  was  born  in  1705,  two  years  before  his 
illustrious  countryman;  and  died  in  17 35,  being  accidentally 
drowned  in  a  canal  at  Amsterdam. 

Insects,  p.  123.  , 

Maria  Sybilla  Merian,  a  celebrated  German  lady, 
was  born  in  1647,  and  died  in  1717.  She  is,  therefore,  er- 
roneously placed  after  Linn^us,  who  did  not  make  hisBrsc 
publication  till  a  number  of  years  after  her  death.  She  ren- 
dered very  important  services  to  Entomology.  Her  great 
work,  entitled  Surinaamsche  Instcten  (folio  1705),  was,  at 
the  time  of  its  publication,  one  of  the  most  magnificent  that 
had  ever  been  produced  in  Europe. 

LiNNiEUS  first  produced  a  systematic  arrangement  of  In- 
^ects^  at  once  sufficiently  comprehensive,  and  in  a  due  degree 
minute  in  its  distinctions.  He  distributed  all  insects  into  seocn 
orders,  taking  the  distinctive  marks  from  variations  in  the 
structure  of  the  wingSy  or  the  entire  absence  of  these  organs* 
Fabricius  formed  a  new  system  essentially  different  from  that 
of  Ltnn^us.  He  employs  for  the  foundation  of  his  ar- 
rangement, the  diversities  m  those  parts  of  the  organization 
with  which  insects  take  ^t\x  food. — The  arrangement  of 
LiNNiEus  is  commonly  preferred,  especially  in  Great-Bri- 
tain ;  but  that  of  Fabricius  has  many  admirers  on  the  con- 
tinent of  Europe. 

When  Reaumur  and  Fabricius  are  mentioned  together. 
And  a  place  assigned  them  in  the  first  rank  of  entomologists, 
it  is  to  be  remembered  that  each  has  a  different  kind  of  ex- 
cellence. Fabricius  is  a  great  technical  or  systematic  en- 
tomologist; but  he  has  done,  comparatively  speaking,  little 
in  regard  to  the  physiology  or  philosophy  of  the  subject. 
In  this  point  of  view  nothmg  has  appeared  that  will  bear  a 
comparison  with  the  great  work  of  Reaumur. 

Important  contributions  to  the  natural  history  of  Insects 
have  also  been  made,  during  the  period  under  consideration. 
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by  Frtsch,  RosenHof,  Kleeman,  Roesel,  Sulzer, 
ScHAPER,  and  several  others,  of  Germany ;  and  also  by  Pro- 
fessor PALLASy  whose  Icones  Insectanmi  is  a  very  valuable* 
work; 


BoNNETT.  p.  i23. 

Charles  Bonnett  was  bom  in  1720,  at  Geneva,  where 
he  died  in  1703.  He  was  one  of  the  most  distinguished  men 
of  the  eighteenth  century.  His  inquiries  and  publications  on 
Insects  and  the  Vermes  are  gready  esteemed,  and  have  been 
much  celebrated  among  naturalists.  *" 


Vermes,  p.  124. 

Besides  the  writers  oil  the  Vermes  noticed  in  the  page  above- 
mentioned,  this  class  of  animals  has  been  treated,  either  ge- 
nerally or  in  p^t,  by  Joh.  A.  Murray,  Jac.  Theod. 
Klein,  Nath.  Goth.  Leske,  and  Zeder,  all  of  Ger- 
many, and  by  the  still  more  celebrated  Spallanzani,  of 
Italy.  The  last  mentioned  writer  paid  particular  attention  to 
the  Corallines,  and  other  marine  productions,  and  to  the  In- 
fusoria. 


Number  of  Bird^  known,  p.  125. 

According  to  the  latest  accounts  given  by  M.  La  Cepede, 
of  France,  who  has  given,  as  was  before  observed,  a  new 
arrangement  of  Birds,  there  are  now  known  two  thousand 
fioe  mmdred  and  thirti/^six  species. 


Zootomy  and  Physiology. 

The  inquiries  of  the  naturalists  of  the  eighteenth  century, 
respecting  the  structure  of  diflPerent  animals,  and  the  functions 
of  their  respective  oreans,  may  be  considered  as  forming  one 
of  the  most  remarkable  distinctions  of  modem  times.  Among 
these,  the  first  and  second  Monro,  William  and  John 
Hunter,  Hewson,  Cruikshavk,  Collins,  Stubbs» 
Coleman  and^HoME,  of  Great-Britain;  Daubenton, 
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Reaumur,  Du  Vbjlkby*  Vi^«-D'TA»rii»Cirvij9!i,Btous-» 
SONET,  and  ]>iCQUEHAi.£«  of  Fvmce;  B<.yMENBAC¥,  of 
Germany;  Spali.an%ani,  of  Italy ;  Camper^  of  HolWad) 
and  many  others  in  different  parts  of  Europe,  desenre  to  h0 
honourably  ipentioned. 


Sarragik.  p.  12^. 

M.  Sarraoin,  a  Freoph  physiciai*,  who  resided  for  aonMs 
IjiBO  in  Cana^  well  deserves  to,  be  added  to  the  list  of  those 
who  h^ve  considerably  extended  o«r  acquaintance  with  tb< 
animal  and  vegetable  prodoction$.of  the  l»gher  parts  of  Norrb-* 
America.  Hb  different  memoirs  were  published  between  tb* 
years  1706  atid  1728.  His  anatomical  histories  of  the  Bea-^ 
ver,  Muskrat  and  Porcupine^  are  valuable.  M.  Sarragii^ 
likewise  distinguished  himself  bv  a  publicatbn  on  the  Sugar 
MapU  (Acer  Saccharimm^)  ot  our  country.  That  reiBark- 
able  fiunil y  of  placfts  denominated  Sotracema  wjas.  sq  tmanpd  itfk 
honour  ot  this  writer,  by  the  illoptriou^  Tovunefort. 


BotANY. 

Ray's  Method,  p.  128. 

Hiere  is  a  mistake  in  the  above-mentioned  page  with  re- 
spect to  the  year  in  which  Ra V  published  his  second  and  inw 
proved  method  of  arratieing  vegetables.  It  was  in  1703.  In 
his  finst  method  he' divided  the  vegetable  kingdom  into  25 
elasses,  of  which  Trees  ai)d  Shru^  ^Drmed  the  two  fast,  andj 
Uerbs  the  reniiuning  23*  This  was  published  in  1642^ 
twenty-one  years  before  his  second  method. — He  is  ssud  to 
have  been  one  of  the  greatest  naturalists  and  best  men  of  tbe 
age  in  which  be  lived. 

HjljLUkHV*  p.  l%9. 

Paul  Hermani^  was  a  native  of  Saxony*  and  died  ia. 
1695.  It  would  be  more  correct  to  say  that  he  arranged 
plants  according  as  their  seeds  are  naked  or  enclosed  in  a  pc-^ 
ricarp.  This  learned  man  not  onlv  presented  to  the  world 
botanical  writings  of  gnent  value^  uiic  Bkff^ngnmfigs  o£ 


phmtft^  which  are  Mecitiftd  wflh  much  deiicttcy*  cofirfdcrffig 
the  period  at  which  ht  lived. — ^BArton'vS  JBotmt^. 


CttHiltol'HEll  KNAt»t.    p.  !30. 

Christopher  Knaut's  botanical  system  is  represented 
in  the  above  page  as  published  about  the  same  time  with  that 
of  Christian  Knaut.  Hiis  h  a  tnist^e.  His  work,  en- 
tided  Enuvieratio  Planiarwn  circa  Halam  Saxorum  spcnte 
fnntnknHam^  wm  published  at  Leipiiic  in  1687. 

Potrt'tDERA'i  Ueihdd, 

hi  1120,  the  same  year  in  which  Maonol,  of  France, 
|sttbiished  his  system,  thtne  was  Another  oBered  to  die  world 
by  JttLitrs  PoNTEDERA^  k  nobleman  oF  Pisa.  He  at- 
teikipted  to  combine  the  systems  of  Tot^RMEFokT  and  Rn 

VIKUS.' 

« 

LiKNAUs'j  Methodus  Cab/cim* 

Besides  his  sexual  systemi  the  great  Swedish  naturalist 
founded  a  method  of  arrangement  on  the  form  and  other  cir-r 
cumstances  of  die  Calyx,  To  this  method,  which  he  pub- 
lished in  the  year  1131,  he  gave  the  name  of  Meihodtts  Ca* 
Ijfcina.  In  this  system  the  vegetable  kingdom  is  divided  into 
eighteen  classes. 

LuDwic'j  Method. 

CHRtrriATi  GotTLiEB  LtJDWiG,  a  native  of  Silesia,  and 
a  professor  at  Leipsic,  published  a  new  method  in  1131,  in 
which  he  divided  vegetables  into  twenty  classes,  takin|  their 
distinctive  characters  from  the  flewer.  Ludwio  was  me  au- 
thor of  several  valuable  works,  of  which  his  Instiiuiiones 
His(orico^P/n/sicit  Regni  VegetahMs^  &c/  printed  at  Leipsic 
in  1151,  is  the  principal  one. 

Method  of  SAur  aces. 

In  ll51  the  celebrated  Kosologist,  Francis  BoisstER 
Sauvaces,  of  Montpellier,  publuhed  his  Methodus  Fdio^ 
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nm,  seu  Plants  Fhnt  Monspeliensis  jurta  F^lionm  Or-, 
dinenu  la  this  work  the  author  ha9  attempted  an  arrange- 
nient  of  plaQts  from  the  situation  or  position  of  the  leaves.  It 
IS  believed  that  no  succeecting  botanist  has  adopted  this  me- 
thod ;  nor,  indeed,  is  its  character  such  as  will  probably  gain 
extensive  &your. — Barton'5  BotafUf. 


Thuns£RO-5  AUeraiion  qf  th^  SextuU  System,  p.  138. 

Professor  THyKBERG,  pf  Upsal,  propofl^,  a  few  year^ 
ago,  to  alter  the  method  of  Linnjeus,  by  suppressing  the 
classes  Gjfnandriay  Monoecia^  Dioecia^  and  Polygamia,  and 
assigning  to  other  classes  the  vegetables  arr^mged  oy  LiNNiEus 
and  his  followers  under  these  denominations.  The  Professor 
has  pursued  this  method  in  his  Flora  /appnica^  and  i^  his  Pro- 
dromus  Flor^  Capensis.  It  is  not  generally  considered  as  an 
improvement  on  the  method  of  {^innaus,  but  rather  as  ren» 
dering  it,  on  the  whole,  still  more  artificial  and  perplexed. 
In  this  alteration,  however,  he  has  been  followed  by  Gmeliy^ 
Withering,  Sw  artz,  and  several  other  eminent  botanists. 


Vegetable  Physidogy.  p.  138. 

Tli^  light  thrown  on  Vegetable  Physiology^  during  the 
period  under  review,  forms  one  of  its  most  brilliant  honours. 
Little  had  been  done  in  this  branch  of  botanical  science  beforp 
the  commencement  of  the  eighteenth  century.  Grew  and 
Malpighi,  indeed,  of  the  preceding  age,  had  instituted  some 
enlightened  inquiries  into  the  structure  of  plants ;  but  they 
made  little  progress,  compared  with  what  has  since  been  done. 
£^ly  in  the  century  under  review,  the  Rev.  Dr.  Hales,  of 
Great-Brjtain,  pursued  this  investigation  with  great  acuteness 
and  diligence,  and  in  his  Vegetable  Statics  presented  the  world 
with  a  mass  of  information  which  will  be  long  read  and  ad- 
mired. About  the  same  time,  Duhamel,  of  France,  was 
busily  and  successfully  engaged  in  similar  inquiries,  and  in 
his  Physique  des  Arbres,  and  other  publications,  shed  much 
new  light  on  this  part  of  botanical  science.  Duhamel 
was  followed  by  Charles  Bonnett,  of  Geneva,  who 
proved  one  of  the  most  distinguished  vegetable  physiologists 
of  the  age.  His  IVaitt  des  Feuilles  is  particularly  curious 
and  valuable. 


Additional  Noieh  S09 

Towards  the  cloce  of  the  seventeenth  century  some  atten^ 
tion  had  been  paid  to  the  different  kinds  of  hairs  which  con-, 
atitute  a  downy  covering  upon  the  sur&ces  of  vegetables. 
But  It  was  not  till  the  year  1745  that  this  subject  was  treated 
in  the  full  and  masterly  manner  that  it  deserved.     In  that 

irear  M.  J.  Stephen  Guettard^  a  very  ingenious  and 
earned  French  botanist,  began  to  publish  his  observations 
on  the  hairs  and  glands  of  plants.  These  observations  ho 
continu^  during  several  succeeding  years.  He  has  even  csta* 
blished  a  botanical  Method^  deduced  from  the  form,  the  si- 
tuation,  and  qther  circumstances  of  the  hairy  and  other  glan- 
dular appearances  on  the  surface  of  plants.  He  has  shown 
yrhat,  perhaps,  would  hardly  have  been  suspected,  that  these 
appearances  are,  in  general,  constant  and  uniform  in  all  the 
plants  of  the  same  family  or  genus.  Hence,  he  has  observed 
that  they  constitute  good  generic,  but  not  speafic  characters. 
— ^Barton's  Ekments  of  Botany. 

Sir  John  Hill,  after  much  inquiry  in  vegetable  physiology, 
publimd,  in  1773,  a  very  extensive  work,  which  has  been  com. 
monly  called  his  Fegetaole  System,  in  which  he  proposes  a  me- 
thod of  arrangement  founded  on  the  internal structureofphnts. 
About  the  same  time,  M.  Tillet,  of  France,  and  the  cele- 
brated Spallanzakt,  of  Italy,  published  the  results  of  their 
observations  and  experiments  on  the  organs  and  functions  of 
vegetables,  which  have  been  generally  considered  as  hiehly 
valuabie.  Besides  what  has  been  done  by  these  naturalists, 
new  light  has  been  thrown  on  vegetable  physiology  by  Pro- 
finsor  Walker  and  Dr.  Darwin,  of  Great-Britain;  by 
Des  Fontaines  and  Vauquelin,  of  France;  by  Ponte- 
DERA,  of  Italy;  by  Sennebier,  and  Saussure,  senior  and 
junior,  of  Geneva;  and  by  Plenck  and  Reichel,  of  Ger- 
many. * 

But  among  the  vegetable  anatomists  and  physiologists  who 
flourished  towards  the  close  of  the  eighteenth  century,  Joseph 
G.€RTN£R,  of  Germany,  deserves  particular  distinction.  This 
great  botanist  was  bom  in  the  year  1732,  and  died  in  1792, 
at  the  age  of  59.  He  early  devoted  liimself  to  the  fruit  of 
vegetables,  not  only  as  a  part  of  vegetable  physiology  which 
had  been  too  much  neglected,  but  also  as  furnishing  one  of  the 
best  grounds  of  botanical  arrangeinent.  A  method  of  this  kind 
he  exhibited  in  his  great  work,  De  Ffiutibus  et  Snninibus 
Plantarwfii,  the  first  volume  of  which  w as  published  in  1 788, 
and  the  second  in  1791  :  a  work  which  abounds  with  valua- 
ble instruction  in  botanical  science;  and  though  the  method 
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which  it  conttiifis  is  by  no  tnedinv  free  trotti  obj6ttMh»,  the 
guthor  is  entitled  to  much  comtnendsitioa  for  his  labour,  aiHl 
snittt  ever  be  ranked  among  thoM  who  h&ve  tnade  lai^e  con* 
Iributions  to  our  knowled^  of  the  vegetable  kingdom. 

The  modem  discoveries  in  chemistry  have  contilbtited 
much  to  enlarge  our  acquaintance  with  the  composition,  food^ 
and  growth  of  plants.  Several  of  the  vegetable  phyiiologists 
mentioned  in  the  foregoing  paragraphs  have  rendered  im« 
portant  aid  to  this  branch  o?  in<|uiry.  To  these  may  be  ad* 
dcd  Priestley,  of  Great-Britam ;  Hassej»frat«,  Four* 
CROY,  ChaptaL,  Giobert,  and  Parmentter,  of  France; 
andlNGENHouzandVoN  Humboldt,  of  Germany;  whose 
experiments  and  various  works  have  thrown  new  and  very 
important  light  on  some  of  the  laws  of  vegetation. 


Additiorud Sifstems  6f  Bvttmif.  p.  \%9. 

Botanical  methods,  eidier  partly  or  wholly  original,  have 
]>een  proposed  by  Heister,  Nicker,  and  Medicus,  all  of 
Germany  ;  but  the  author  has  too  little  knowledge  of  them 
to  attempt  an  account  of  their  structure  or  merits.  Modifica-> 
tions  and  improvements  of  the  Linnaean  system  have  also  beetl 
proposed  by  the  celebrated  Scmreber,  of  ths|t  country.  But 
with  the  peculiar  character  of  these  too  the  author  is  unac-: 
quainted. 

4 

Writers  on  particular  ChsseSj  or  Familits  of  Plants,  p.  1 39,. 

Perhaps  no  class  of  plants  has  be^n  investigated  since  the 
time  of  LiNNiEus  with  greater  2eal  and  labour  than  the  Cfyp*' 
foganna.  Besides  the  writers  on  this  department  of  botany, 
numerated  in  the  above-mentioned  page,  the  natnes  of  M. 
ToDE,  M.  BuLLiARD,  frofcssor  Batsch,  M.  de  Beau- 
tois,  and  several  others,  may  be  added  to  the  list.  Indeed, 
the  plants  of  this  class  have  been  investigated  with  a  species  of 
zeal,  which  led  a  late  botanist,  M.  de  Necker,  to  denominate 
the  enthusiastic  rage  for  inquiries  after  thein  Oyptomania. 
But  to  no  botanist  are  we  so  much  indebted  for  important  in- 
formation respecting  the  Cryptogamick  plants  as  to  the  late 
Dr.  Hedwig,  of  Leipsic. — Barton's  Elements. 

One  of  the  latest  and  best  writers  on  the  Lichens  is  Erik 
AcH  ARius,  M.  D.  a  native  of  Sweden.— Sec  his  Lichenogra- 
fhia  Suecite  Prodromusj  8vo.  1798. 


NatU'  •  Sit 

t'alhcr  PliUMlBB.  was  one  of  the  fint  mod  wrkecs  oa  th« 
Ferns.  His  Traits  des  Faugeres  de  rAineriqua^  published 
in  I104i>  holds  a  high  raok  areoog  the  worlcs  on  this  part  o£ 
botany. 

The  nork  of  the  Mar^is  de  St  Simok,  on  Hyodnihs^ 
(4ca  AiiiMrdanv  1186)  k  worthy  of  respcctftil  aodce. 

Before  the  work  of  M.  C.  HciiCTi£R^  on.  the  Gtramum^ 
Professor  BuRMi^N^  of  AiBSfJerdain^  had  writteaably  on  that 
extensive  fwily  of  plaato. 

Mr.  £llis«.  of  Gccat*Briiai«».  (the  cdehintcd  writer  on 
CoraltiHe^J  has  givea  the:  hettt  botanical  accoaiic  of  die  io^e^ 
tree  that  is  cxtaoL 


Academic  Dissertations  an  Botanical  Su^'ects.  p.  140. 

At  the  close  of  the  eKbteenth  century,  only  five  disserta* 
tions,  it  is  beiie?ed,  had  been  published  by  the  noedical  gra« 
duates  of  America  on  bocaoical  sobjecta.  These  are  resfiect- 
fiiUy  noticed  ia  the  above-mentioned  page*  Since  that  time^ 
publications  of  this  kind  hawe  considerably  multiplied.  Thm 
learned,  and  inievestiog  lectures  on  botany,  delivcoed  by  ProiiBs-^ 
aor  Barton,  of  the  Universtty  of  Pennsylvania^  and  his  en* 
lighfened  zeal  in  pursuing  this,  branch  of  science,  have  pro^ 
duced  a  very  sensible  effect  in  recommending  ii  to  tlie  at^ten* 
don  of  the  students  in  chat  seminary.  In  the  course  of  the 
last  three  years,  the  following  dissertations  on  botanical  suIm 
jects  have  been  added  to  the  former  small  list. 

1.  On  the  Digitalis  Purpurea^  by  John  Moore,  of  Penn-> 

sylvania. 

2.  On  the  Kalmia  LatifoUa  add  AngtiStifolia\  by  George 

Thomas^  of  Virginia. 

3.  On  the  MeUa  AxadaracA^  by  Grafton  DtrvAL,  oB 

Maryland. 

4.  On  the  Prunus  VirginianM^  by  Charles  Morris,  of 

Virginia. 

5.  On  tt^  Liripdtndron  Tulipifera^  by  Patrick  Rogers 

of  Ireland. 

6.  On  the  Magnolia  Glaucoy  by  Thomas  D.  Price,  of 

Virginia. 

7.  On  the  Spigelia  Mmylmidicaf  by  Hedge  Thompson, 

of  New-Jersey. 

8.  On  the  Sanguinana  Canadensis^  by  Wiluam  Dowmey, 

of  Maryland. 
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9.  On  "Ait  Bigrwnia  Catcipay  by  Robert   Holmbs,  of 

Virginia. 

10.  On  the  Polvgda  Senega^  by  Thomas  Massiz,  of 
Virginia. 

11.  On  uie  Arbutus  Uva  Arsi\  arid  Pytola  UmbeUata  and 
Maculatdf  by  John  S.  Mitchell,  of  Pennsylvania. 

12.  On  the  Comus  Fbn^ida^  and  Sericed^  and  die  Cimhma 

Officinalis^  by  John  M.  WalIcer,  of  Virginia. 
Some  of  these  Academic  publications  hare  great  merit; 
They  afford  conclusive  evidence,  that  this  department  of  Na- 
tural History  is  more  studied  in  the  middle  and  southern  than 
in  the  eastern  states.  It  will  be  observed,  that  the  authors  of 
all  the  dissertations  above-mentioned,  reside  to  the  south  of 
New- York,  excepting  the  student  from  Ireland. 


DiLLENltJS.  p.  141.^ 

• .  John  Jacob  Dillenius  was  bom  in  Germany,  m  1687, 
came  to  £ngland  in  1721,  was  appointed  Professor  of  Botany 
in  the  University  of  Oxford  about  the  year  1729,  which  ot-^ 
fice  he  held  till  nis  death,  in  1747.  Dillenius  imide  a  num- 
ber of  botanical  publications ;  but  that  which  has  more  than 
any  other  immortalized  his  name  is  the  Historia  Muscorum^ 
&c.  4to.  1741.  Indeed,  his  discoveries  in  the  natural  history 
oiHit  Mosses  were  so  numerous  andlirilliant,  that  he  deserves, 
more  than  any  other  individual,  to  be  called  the  fiaither  of  this 
branch  of  botany^ 

English  Botaivf.  p.  141. 

To  the  list  of  writers  on  English  Botany,  given  in  the  above- 
mentioned  page,  may  be  added  Professor  Mart yn,  who  has 
written  ably  on  the  subject;  Mr.  Relhan,  who  has  given  a 
valuable  Flora  CantaJbrigicnsis ;  Mr.  AdBOT,  whose  Flora 
Bedfordiensis  is  also  a  useful  work;  and  Mr.  Sowerby, 
whose  English  Botany^  and  English  Fungi^  are  worthy  of 
much  commendation.  Hill  and  Wilson  have  also  written 
on  £ngli$h  plants. 

Sloane.  p.  141. 

Sir  Hans  Sloane  was  born  in  Ireland,  April  16,  1660. 
He  studied  medicine  in  London,  where  he  long  practised  phy- 
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tic  with  great  dignity  and  reptitafion.  In  1687  he  went  to 
Ate  island  of  Jamaica^  in  the  charactt^r  of  fihysician  to  thtf 
Dnke  of  Albemarle,  and  toudieS*at  Mtnkira^  Batbddbes^ 
Nevis^  tod  St.  Kitts.  He  remained  in  Jamaica  about  fifteen 
mnmchs;  returned  to  London  in  1689  ;  was  chosen  Secretary 
of  the  Royal  Society  in  1693 ;  created  a  Baronet  on  the  ac* 
cession  of  GEOROt  f.  to  the  throne  cf  Great- Britain,  being 
(he  first  English  physician  on  whom  an  hereditary  title  <»f  ho« 
nour  had  been  conferred ;  was  advanced  to  the  Pnesidcncy  of 
Ihc  Royal  Society  in*  1157 ;  and  died  in  1152.  To  Sir  Haks 
Sloane  the  sc]el^ce  of  Botany  \i  greatly  indebted.  His'difrc 
coveries  in  the  West-India  ishinds  were  verv  numerous  and 
luable.  These  discoveries,  though  actually  'made'  in  the 
venteenth  century,  were  not  fully  laid  before  the  public  till  the 
beginning  of  the  eighteenth.  In  1707  he  published  the  first 
volume  of  his  great  -^Vork,  entitled  A  Voyage  to  the  Islands 
Madeira^  Baroadoes^  &cc,  and  in  1725  he  completed  it,  by 
the  publicatioa  of  the  second  volume.  This  work  naay  be 
considered  one  of  the  moat  wduidile  prcseais  ouide  to  bott^ 
ncal  science  in  the  course  <t  die  age.-^PuLTXN  y's  SkctjcJkag, 


HOVITOUN.  p.  14U 

Dr.  William  HoiTsrouNy  an  English  botaiwtt,  enriy  in 
the  eighteenth  century,  twice  viMtod  some  of  the  Weat-Indk 
islands,  where,  on  his  second  visit,  in  1133,  he  died.  By  his 
labours  the  exotic  botany  of  England  was  greatly  enriched. 
His  papers  coming  into  the  possession  of  Sir  Joseph  Banks, 
were  published  in  1781,  under  the  following  title — Reliquiie 
Noustauniafuet  seu  Plantamm  in  America  Meridumalit  i 
Gtdielmo  Houstourit  M.  D.  F.  R.  S.  &c. — Pultenv's 
Sketehes. 


Plumiek.  p.  IVl. 

Charles  Plumier  was  bom  at  Marseilles^  in  the  year 
1646,  and  after  receiving  a  dassical  odiKUrtion,  at  the  age  of 
sixteen,  entered  into  the  order  of  Minime  Friars,  He  studied 
botany  in  a  convent  at  Rome ;  and  after  pacing  considerable 
attention  to  this  branch  of  natural  history  m  his  oiwi  conn- 
try,  he  made  three  voyages  to  the  West-India  lilandB  and  the 
fieighbooring  continent,  cbieAy  for  the  purpose  of  bolanioal 
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loq^ries;  the  two  latter  at  die  epyiense  of  the  French  mou 
narch.  Oq  his  return  from  the  third  voyage  he  settled  at 
Pkris,  in  the  character  of  his  order,  and  in  n03  published 
his  Nooa  Flaniarmn  Genera.  4to.  In  this  work*  constiiicted 
on  Tournefort's  method,  the  author  described  and  pre- 
sented the  %ures  of  106  new  genera^  among  .which  are  many 
«f  the  planes  used  in  medicine.  In  1704  he  died  at  Port  <S/. 
Mary^  near  Cadiz,  when  he  was  on  the  point  of  embarking 
for  Peru^  to  discover  and  delineate  the  Peruvian  Bark  Tree} 
but  before  his  death  he  had  prepared  for  the  press  another 
great  work,  entitled  TraiU  des  Fougeres  de  PAmerique^ 
which  was  published  in  1705,  in  folio,  at  tb^  royal  expense^ 
and  with  royal  magnificence. — ^Pult£ny'£  Sketches* 


Catesby.  p.  141. 

For  some,  account  of  Mark  CatesbV,  see  vol.  ii.  chap«. 
ter  26,  of  this  work.  His  Natural  History  of  CaroUna^  &c. 
was,  at  the  time  of  its  publication,  in  1730 — 1743,  the  most 
splendid  work  of  the  kind  that  Great-Britain  had  ever  pro- 
duced ;  and,  indeed,  it  had  scarcely  a  rival  in  magnificence 
on  earth.  Many  of  the  most  beautinil  and  useful  plants  were, 
in  this  performance,  for  the  first  time,  exhibited  in  their  true 
proportions  and  natural  colours.  The  number  of  subjects  de- 
scribed and  figured  in  the  work  is  as  follows:  Plants  171 — 
Suadrupeds  9 — Birds  1 1 1 — AmplUbia  33 — Fishes  46 — Ir^ 
aects%i. 


Kalm.  p.  142. 

Peter  Kalm,  the  Swedish  traveller  in  America,  was  a 
clergyman.  On  his  return  to  his  native  country  he  was  ap- 
pointed Profbsor  of  Economy  at  Abo^  where  he  (ued,  Novem- 
ber 16,  1779i  aged  sixty-three. 


Golden  and  Muhlenberg,  p.  142. 

Among  the  botanists  enumerated  in  the  above-mentioned 
page,  Dr.  CoLden,  and  the  Rev.  Dr.  Muhlenberg,  are 
represented  as  native  Americans.  This  was  inadvertently  done. 
The  iig^naer  was  a  native  of  Scotland  (see  vol.  ii.  chap.  26  of 
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tliis  work),  and  the  latter  is  from  Germany.  Thirir  long 
resiciencey  however^  in  our  counny,^  gives  us  a  kind  of  tit^ 
to  the  honour  of  their  scientific  character. 


C0B.NUTU8.  p.  142. 

CoRNUTUS  was  erroneously  mentioned  among  the  botanists 
of  the  eighteenth  century.   His  work  was  puUished  in  1635, 


The  Bartrams.  p.  142. 

» 

Two  gentlemen  of  this  name  have  contributed  to  our 
knowledge  of  American  plants,  viz.  John  and  William 
Bartr  AMy  both  natives  of  Pennsylvania.  John  Bartram, 
the  father,  was  bom  in  the  year  noi,  and  died  in  1777.  He 
was  a  self-taught  philosopher  and  botanist.  He  travelled 
much  iq  the  American  colonies,  particularly  to  the  southward 
and  westward ;  ^scovered  many  new  plants,  and  made  large 
collections  of  our  indigenous  vegetables.  (See  vol.  ii.  chap,  26 
of  this  work.)  He  made  several  valuable  communications  to 
Peter  Collikson,  on  different  subjects  in  zoology,  which 
were  published  in  the  Philosophical  TrdnsactionSy  chiefly  be* 
tween  the  years  1743  and  1749.  Professor  Barton  is  pre« 
paring  for  me  press  some  account  of  this  distinguished  man, 
who  may  jusdy  be  styled  **  one  of  the  fathers  of  natural  his«» 
tory  in  North-America." — His  son,  William  Bartram, 
is  still  living,  and  advantageously  known  by  his  Travels 
through  North  and  South  Cardinal  Georgia^  East  amf 
West  FloridOy  &c.  He  still  cultivates  the  garden  established 
by  his  father,  and  continues  to  devote  himself  to  botanical  in- 
quiries and  delineations  with  great  zeal>  and  in  a  manner  both 
useful  and  honourable  to  our  country. 


Barton's  Elements  of  Botany,  p.  14 


d»% 


The  work  of  Professor  Barton^  announced  in  the  above-* 
mentioned  paee,  as  bebe  then  in  the  press,  has  since  been 
published,  under  the  following  title — Elements  of  Botany^ 
or  Outlines  of  the  Natural  History  of  Vegetables^  &c.  8vo, 
1 803.  Dr.  Barton  has  the  honour  of  being  the  first  Ame« 
ric4n  who  gave  to  his  country  an  elementary  work  on  Botany  | 
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and  if  we  mav  judge  oi  the  fiib6eq[ueBC  harvest  by  the.  first 
fruits,  it  wiU  W  nch^  indeed.  Thia  work  is  iliustiated  by 
thirty  plates,  and  discovbrs  an  extent  of  leaning,  an  acute^ 
ness  and  vigour  of  rainJ,  and  an  elegance  of  taste,  highly 
honourable  to  the  author.  Dr.  Barton  adopts  the  Sexual 
System^  and  a  great  part  of  the  Linnsan  nomenclature ;  but 
is  by  no  means  a  servile  follower  of  that  illustrious  Naturalist. 
He  thinks  the  sexual  system  would  suffer  no  injury  by  the 
total  abqlitlon  oC  the  eleventh  class  fDodecandriaJ ;  and 
tliough  he  dissents  from  the  proposed  alteration  by  Thun- 
BERG,  yet  he  thinks,  with  Dr.  J.  E.  Smith,  that  the  twenty- 
third  Linnsean  class  {PolygamiaJ  is  unnatural,  variable,  and 
obscure,  and  ought  to  be  entirely  suppressed. 

Of  the  thirty  plates  which  accompany  this  work,  twenty- 
eight  have  claims  to  more  or  less  originality,  and  many  of 
them  are  completely  originaL  They  are  well  executed  \  and 
most  of  the  ^ubjc^^ts  selected  for  delineation  are  remaikable 
for  their  rarity,  their  beauty,  or. some  other  peculiarity  of 
^character.  Ev,ery  part  of  this  work  discovers  that  the  author 
has  not  been  contented  with  compiling  the  iacts  and  opinions 
pf  his  predecessors,  but  that  he  has  accurately  observed  an4 
thought  for  himself.  He  will,  dierefoce,  no  doubt,  be  pro* 
flounced,  by  the  best  judges,  to  have  presented  his  country- 
men with  the  most  comprehensive,  instructive^  and  satisfac- 
tory work  of  this  kind  in  the  JEnglish  language. 


Dr.  GsoRGE  FoasTER.  p.  143. 

The  Botany  of  the  SmUh-Sca  Islands  has  also  received  new 
light  from  the  Florida  of  those  islands,  published  by  Dr. 
George  FoasxERt  son  of  Dr.  John  R.  Forster,  author 
o(  die  Nova  Genera  PUaitarunu 


Delineations  of  Plants,  p.  144. 

Among  the  numerous  and  important  services  rendered  to 
botanical  science,  by  means,  of  accurate  and  elegant  draw- 
ingSy  and  other  modes  of  exhibiting  plants,  the  following 
more  particularly  deserve  notice. 

It  is  a  singular  fact  that  Physic  is  indebted  for  the  most 
complete  set  of  figures  of  the  medicinal  plants  to  the  genius 
and  industry  of  Mrs.  Elizabeth  Blackweli^  a  native  of 
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Scotlaad,  who,  in  nS9f  publwhed  a  splendid  work  under  the 
following  title — J  curious  Herbal^  containing  fioc  hundred 
Cuts  of  the  inosi  usefvd  Plants  which  are  now  used  in  the 
Practice  tf  Physic^  engraved  on  Folio  Copperplates^  after 
Drawings  taken  /rvm  the  Life.  2  vols,  folio,  lliis  inge* 
nious  lady,  after  she  had  completed  the  drawings,  eneraved 
^ein  on  copper,  and  coloured  the  prints  with  her  own  hands. 
It  ought  to  be  mentioned,  to  the  honour  of  Mrs.  Black* 
W£LL,  that  she  undertook  and  went  through  this  ingenious 
labour  for  the  purpose  of  procuring  her  husband's  liberation 
from  prison,  where  he  was  conhncd  for  debt,  and  from 
which  she  extricated  him  in  two  years. — Pultxny'^ 
Sketches* 

**  Mrs.DELANEv.  (an  English  lady)  has  finished  nine  hun* 
dred  and  seventy  accurate  and  elegant  representations  of  dif.. 
ferent  vegetables,  widi  the  parts  of  their  flowe4:s,  fructifica« 
tion,  &€•  according  with  the  classification  of  LiNNiEus,  in 
what  she  terms  paper-mosaic.  She  began  this  work  at  tb^ 
age  of  74,  when  her  sight  would  no  longer  serve  her  to  paint, 
.in  which  she  much  excelled.  Between  the  age  of  74  and 
82,  at  which  tune  her  eyes  quite  failed  her,  slie  executed  the 
curious  Horlus  Siccus  above-mentioned,  which,  I  suppose, 
contains  a  greater  number  of  plants  than  were  ever  before 
drawn  from  the  life  by  any  one  person.  Her  method  cob« 
sisted  in  placing  the  leaves  of  each  plant,  with  the  petals,  and 
all  the  other  parts  of  the  flowers,  on  coloured  paper,  and 
cutting  them  with  scissars  accurately  to  the  natural  size  and 
form,  and  then  pasting  them  on  a  dark  ground;  the  effect  of 
which  is  wonderful,  and  their  accuracy  less  liable  to  fallacy 
than  drawings.  She  is  at  this  time  (178^)  in  her  $9th  year, 
with  all  the  powers  of  a  fine  understanding  still  unimpaired. 
I  am  informed  that  another  very  ingenious  lady,  Mrs.  North, 
is  constructing  a  similar  Ilortus  Siccus^  or  paper-garden^ 
which  she  executes  on  a  ground  of  vellum,  with  such  ele- 
gant taste  and  scientific  accuracy,  that  it  c:annot  fail  to  be- 
come a  work  of  inestitnable  value.'^ — Botanic  Garden^  Part  iu 
Canto  ii.  p.  51.  New- York  edit. 


Botanic  Gardens,  p.  144. 

The  late  royal  government  of  France,  for  the  promotion 
of  botanical  science,  was  in  tiie  habit  of  establishing  Botanic 
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cal  Gardens  in  various  parts  of  htr  colonies,  and  of  foreign 
countries.  A  piece  of  land,  of  moderate  fertility 'and  extent, 
hired  or  purchased  at  the  public  expense,  served,  in  the  dis- 
tant country  where  it  was  situated,  as  an  home  (or  a  Botanist, 
a  repository  for  the  seeds  he  might  collect,  and  a  nursery  for  the 
plants  he  should  cultivate.  From  establishments  of  this  na^ 
ture,  in  distant  regions,  rich  treasures  of  botanical  specimens 
and  information  have  been  transmitted  to  France. 

The  lace  king  of  France  provided  two  gardens  of  this 
kind  in  the  United  States;  one  in  Bergen  County,  in  the 
State  of  New-Jersey,  within  eight  or  nine  miles  of  the  city 
of  New-York ;  the  other  in  South-Carolina.  The  Botanist 
employed  to  superintend  these,  and  to  perform  all  the  duties 
of  a  botanical  pensionary,  was  M.  Andrew  Michaux,  who 
has  lately  distinguished  himself  by  his  Hisioire  des  Chines  de 
VAmeriqu€j  &c.    Paris.  1801.  folio. 

The  first  [fcrson  in  America  who  conceived  and  carried  into 
effect  the  design  of  a  Botanic  Garden  for  the  reception  and 
cultivation  of  American  vegetables,  as  well  as  exotics,  was 
the  celebrated  John  Bartram,  mentioned  in  a  former  note. 
His  establishment,  though  small,  and  scarcely  worthy  of  the 
name,  when  compared  with  those  of  Europe,  was  respectable^ 
considering  the  situation  of  the  proprietor,  and  is  now  pro- 
bably the  best  in  our  country.  Tliose  formed  and  supported 
by  the  French  government,  though  calculated  to  answer  the 
purposes  intended,  were  also^far  from  being  regular  or  com- 
plete botanical  gardens.  Nothing  that  deserves  this  character 
has  yet  been  established  in  America.  It  is  hoped  the  plan  now 
in  execution  by  Professor  Hosack,  of  Columbia  College, 
will  be  fostered  by  the  public,  and  succeed  better  than  any 
former  attempts^ 


Mineralogy. 

Minerals  are  arranged  either  according  to  their  external 
ekaraciers^  or  their  c/ieviical  composition.  The  former  is 
called  an  artificial  method  of  classification;  the  latter  a  na^ 
tnral  one.  Linn.«us  was  the  first,  and,  indeed,  the  only 
mineralogist  among  the  modems,  who  undertook  to  form  an 
arrangement  of  minerals  fi'om  their  external  characters  alone. 
And  Cronstedt  has  the  honour  of  being  the  first  who  in- 
troduced a  natural  mtthoA.  Abraham  G.  Werner,  the 
celebrated  mineralogist  of  Freyberg,  in  Germany,  in  n74| 
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attempled  to  combme  these  two  methods ;  and  since  that  timo 
almost  all  the  great  writers  on  mioeralogy  have  followed  his 
example. 

After  the  publication  of  the  first  regular  system  of  Lik-» 
KALU89  and  before  the  appearance  of  Cronstedt's  great 
worky  several  other  systematic  writers  attempted  to  form  dif- 
ferent arrangements  of  mineral  bodies.  Among  these,  Wol-> 
sTERDORFy  Cartheuser,  and  Justi,  all  ot  Germany,  de* 
serve  to  be  mentioned.  •  But  none  of  them  retain  their  repu- 
tation, amidst  the  i^umerous  discoveries  and  improvementSt 
and  the  incomparably  better  writers  produced  in  later  times. 


Chemicd  AfialjfsU  of  Minerals,  p.  1 46. 

The  progress  which  was  made  in  the  art  of  analyzing  mi- 
neralsy  in  the  course  of  the  last  thirty  years  of  the  eighteenth 
century,  cannot  be  contemplated  without  astonishment.  **  To 
separate  five  or  six  substances  intimately  combined  together; 
to  exhibit  each  of  them  separately ;  to  ascertain  the  precise 
quantity  of  each)  and  even  to  detect  the  presence  and  the 
weight  of  substances  which  do  not  approach  -^ ^  part  of  the 
compound,  would,  at  no  very  remote  period,  have  been  con- 
sidered as  a  hopeless,  if  not  an  impossible  task.  Yet  all  this^ 
by  means  of  the  wonderful  discoveries  and  impiovements  of 
Margraff,  Neumann,  Scueele,  Bergman,  Klap- 
ROTH,  Vauquelini  and  others,  caanow  be  done  with  the 
most  rigid  accuracy." — ^Thompson'j  Chcnusify,  vol.  iv.     . 


CrystaUizaiion.  p.  151. 

The  subject  of  CtystaUization  engaged  much  of  the  at- 
tention of  chemists  and  mineralogists  during  the  eighteenth 
century.  The  first  attempt  to  account  for  this  phenomenon, 
in  any  manner  which  de^rves  the  name  of  philosophical, 
was  by  Sir  Isaac  Newton.  He  supposed  the  aggregation 
which  takes  place  in  this  instance  to  be  produced  by  the  at- 
traction which  he  had  proved  to  exist  between  the  particles 
of  all  bodies,  and  which  acts  as  soon  as  these  particles  are 
brought  within  a  certain  distance  of  each  other  by  the  eva- 
poration of  the  liquid  in  which  they  are  dissolved.  The  re- 
Eularity  of  their  figure  he  explained,  by  supposing  that,  while 
m  a  state  of  solution,  they  were  arranged  in  the  liquid  in  re- 
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|;dtar  ratflc  andfite;  the  consequence  of  iKrhich,  as  they  are 
aeted  upon  by  a*  power  which  at  equal  distances  is  equal,  and 
at  unequal  distances  unequal,  will  be  crystals  of  dercrmiriate 
figures* — This  explanation,  which  is  Worthy  of  tlic  luminous 
end  acute  mind  of  its  author,  is  now  generally  admitted  as 
the  true  one,  and  has  contributed  miich  towards  the  elucida- 
tion of  the  subject.  "  ^ 
-  Still,  however,  tliere  remained  various  ^heAohiena  respect* 
mg  crystallization,  which  required  to  be  more  folly  explained. 
To  effect  this  many  attempts  haft'e  been  made,  jlnd  several 
theories  formed.               ' 

Rome  de  Lisle  professed  to  have  determined  tlie  primi- 
tive form  of  every  crystallized  substance,  and  to  have  ascer* 
tained  that  all  other  forms  are  ohiy  modifications  of  this.— 
See  his  CrystaUographie. 

Gahn,  of  Sweden,  went  further.  Having  broken  a  cal- 
eareous  spar  of  a  particular  kind  (dog-tooth),  he  found  that 
the  crystal  was  entirely  composed  of  small  tjiombs,  liloethosd 
cf  the  primitive  calcareous  spar. 

Bergman  seized  upon  this  idea  of  his  pupil ;  and  as  he 
combined  an  attention  to  geohierry  with  physical  Science,  he 
demonstrated  that  every  crystal  is  composed  of  other  small 
crystals,  variously  piled,  but,  in  each  case,  according  to  cer- 
tain laws  of  decrement.  These  Bttle  elementary  crystals  are 
called  by  him  amstitutnt  parts  tfa  crystal,  in  this  manner 
BEKGMAf^  developed  the  mechanical  structurc  of  various 
crystals,  and  showed  that  the  primitive  fofm  often  lies  con- 
cealed in  those  very^ystals  which  appear  to  deviate  farthest 
fi'om  it. 

M.  Hauv  pursued  the  idea,  and  applied  it  to  various  crys- 
tallized minerals,  tie  is  supposed  to  have  shown,  not  only 
that  every  particular  species  of  crystal  has  a  primitive  figure, 
and  that  the  variations  are  owing  to  the  different  ways  in 
which  the  particles  arrange  themselves;  but  also  to  have  de- 
termined the  laws  according  to  which  the  decrements  take 
place,  after  certain  data  which  he  assumed.  His  theory  of 
crystallization  has  been  much  celebrated.  It  is  generally  con- 
sidered as  ingenious  and  plausible;  and  certainly  manifests  a 
degree  of  diligence,  zeal,  and  mathematical  skill,  which  en- 
titfe  him  to  much  commcndationr— Sec  Tilloch*^  Phihso^ 
phical  Magazine^  Nicholson'^  Journal^  and  also  a  go6A 
abstract  of  Hauy's  system  in  the  Supplement  to  the  Eruy- 
vlopadia  Britannka. 
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Silver  Mine  in  the  State  of  Ne^o-York.  p.  156. 

The  most  considerable  mine  of  either  of  the  precious  me- 
tals of  which  the  author  has  heard  in  the  United  States,  is 
the  silver  mine  in  the  town  of  Mount-Pleasant,  M'cstchestcr 
County,  State  of  New-York.  This  mine  is  near  the  margin 
of  the  Hudson,  thirty-six  miles  above  the  city  of  New- York, 
and  on  land  beloging  to  William  Street,  Esq.  It  was 
discovered  about  forty  years  ago ;  and,  for  some  years  before 
the  revolutionary  war,  was  ^^rought  to  tolerable  advantage. 
I'he  convulsions  and  derangements  attending  that  struggle 
suspended  the  operations  of  tlie  company  engaged  in  the  bu- 
siness, and  they  have  not  since  been  resumed. 

Geology. 

That  the  inequalitif  of  declivity  exhibited  by  the  sides  or 
flanks  of  mountains,  in  every  part  of  the  globe,  had  any  re- 
gard to  the  points  of  the  compass^  seems  to  have  been  first 
remarked  by  the  celebrated  Swedish  geologist,  Tilas.  (See 
Memoirs  of  Stock/wlni  for  1760.)  But  he  seems  rather  to 
have  directed  his  views  to  the  elevation  or  depression  of  the 
surface  of  Sweden,  than  to  the  bearings  of  the  declivities  of 
mountains  in  general.  Bergman  first  discovered  that  the 
declivities  of  the  flanks  of  mountains  bear  an  invariable  re- 
lation to  their  diflfcrent  aspects.  He  found  that,  in  mountains 
extending  from  north  to  south,  the  western  fiaok  is  the 
steepest,  and  the  eastern  the  gentlest ;  and  that  in  inountains 
which  run  east  and  west,  the  southern  declivity  is  the  steepest, 
and  the  northern  the  gentlest.  After  Bergman,  Buffon 
took  notice  of  the  generality  of  this  pheaomenon;  but  his 
remark  was  confined  to  the  eastern  and  western  side^  of 
mountains  extending  from  north  to  south,  having  no  reference 
to  the  north  and  &outh  sides  of  those  which  run  cast  and 
west.  The  same  fact  was  afterwards  observed,  in  a  general 
or  more  partial  manner,  by  Herman^  La  Metherte, 
FoRSTER,  Pallas,  and  several  others. 

Towards  the  close  of  the  eighteenth  century.  Air.  Kirwan 
directed  his  attention  to  this  subject,  and  endeavoured  to  as- 
sign the  cause  of  this  almost  univcisal  allotment  of  unequal 
declivities  to  opposite  points,  and  why  the  greatest  are  di- 
rected to  the  west  and  south,  and  the  gentlest  to  the  east  and 
north.     He  supposes  that  this  iact  is  connected  with  the  oiU 
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ginal  structure  of  our  globe;  that  it  proves  tTiat  moiintainRr 
are  not  mere  fortuitous  eruptions,  as  some,  within  a  few  years 
past,  have  confidently  advanced ;  and  that  it  furnishes  a  power** 
ful  argument  in  favour  of  the  Mosaic  account  of  the  creation, 
deluge,  &c. — SccTransaciions  of  the  Royal  Irish  Acaicmi/i 
▼ol.  viirf 

Meteorology. 

Weight  of  the  Atmosphere,  p,  190. 

iThc  eighteenth  century  is  distinguished  by  the  numerous 
and  enlightened  experiments  which  were  made  doring  this 
period  to  ascertain  the  weight  of  the  atmosphere  in  diTOrent 
latitudes  and  situations.  For  these  we  are  principally  indebted 
to  M.  BouGUER,  M.  Cass  AN,  and  M.  Cotte,  of  France; 
and  to  Sir  George  Shuckburoh,  Lord  Mulgrave,  and 
Mr.  KiRWANi  of  Great-Britain  and  Ireland. 


Puritjf  of  the  Atmospliere,  p.  190. 

Though  the  experiments  on  the  Eudiotneter  were  men-' 
tloned  under  the  head  of  Chemistrj/i  and  in  some  respects 
belong  to  that  department  of  science,  yet  they  also  belong  to 
Meteorology^  and  have  contributed  to  throw  some  light  on 
this  obscure  subject.  These  experiments,  and  the  inquiries 
connected  with  them,  belong  exclusively  to  the  eighteenth 
century. 

Atmosphci'ical  Electricitj/.  p.  192. 

All  our  knowledge  of  Atinospherical  Electricity  is  the 
product  of  the  eighteenth  century.  To  thiis  subject  the  at- 
tention of  philosophers  has  been  particularly  drawn  since  the 
time  of  Dr.  Franklin's  discovery  that  lightning  and  thunder 
are  occasioned  by  the  agency  of  Electricity. 

**  The  most  complete  set  of  experiments  on  this  part  of 
meteorology  were  made  by  Professor  Beccaria,  of  Tuiin. 
He  found  that  the  air  is  almost  always,  positively  electrical, 
especially  in  the  day-tinde,  and  in  dry  weather;  that  when 
dau-k  or  wet  weather  clears  up,  the  electricity  is  always  nega- 
tive; and  that  low  thick  fogs,  rising  into  dry  air,  carry  up  a 
jgreat  deal  of  electric  nutter.     He  ascertained  that  the  mid- 
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ixf  electricity  of  davs  equally  dry  is  always,  proportional  to 
the  heat;  that  winds  lessen  the  electricity  of  a  clear  day, 
especially  if  damp ;  and  that,  for  the  most  part,  when  there 
is  a  clear  sky,  and  little  wind,  a  considerable  quantity  of 
electricity  arises  after  sun-set,  at  dew  falling.  Considerable 
]i?hc  has  been  thrown  on  the  sources  of  atmospherical  elec- 
tncity,  by  the  experiments  of  M«  Saussure,  and  other  mine* 
ralogists.  Air  is  not  only  electrified  by  fnction»  like  other 
electric  bodies,  but  the  state  of  its  electricity  is  changed  by 
various  chemical  operations  which  often  go  on  in  the  at^ 
mosphere.  Evaporation  seems,  iq  all  cases,  to  convey  elec* 
trie  matter  into  the  atmosphere;  and  Saussure  has  ascer-r 
tained  that  the  quantity  of  electricity  is  much  increased  when 
water  is  decomposed,  as  when  water  is  dropped  on  red-hot 
iron.  On  the  other  hand,  when  steam  is  condensed  into  ve- 
sicular vapour,  or  into  water,  the  air  becomes  negatively 
electric.  Mr.  Canton  has  ascertained  that  dry  air,  when 
heated,  becomes  negatively  electric,  and  posidve  when  cooled, 
even  when  it  is  not  permitted  to  expand  or  contract;  and 
the  contraction  and  expansion  of  air  also  occasion  changes  in 
its  electric  state.  It  is  discovered,  therefore,  by  these  expe- 
riments, that  there  arc  four  sources  of  atmospheric  electricity 
Icnown;  viz.  1.  Friction;  2.  Evaporation;  3.  Heat  and  Colo ; 
4.  Expansion  and  Contraction ;  not  to  mention  the  Electricity 
evolved  by  the  melttnfi;,  freezing,  solution,  &c.  of  various 
bodies  in  tnc  contact  of  air. — ^Thomson*5  Chtmistn/. 

Hydrology. 
Common  Waters,  p.  199. 

The  comparative  qualities  of  common  waters^  whether 
fiiUing  in  rain^  or  found  in  springs^  wells,  or  lakes^  have 
been  observed  and  ascertained,  during  the  eighteenth  cen- 
tury, with  a  degree  of  intelligence  and  accuracy  never  before 
known.  For  the  experiments  and  inquiries  which  have  led 
to  our  knowledge  on  this  subject,  we  are  chiefly  indebted  to 
Bergman*  Scheele,  Carradori,  Hassenfratz,  and 

QUYTON-MORVEAU. 

Sea  Water,  p.  199. 

The  taste,  specific  gravity,  and  other  properties  of  sea  wa- 
ter, have  also  been  examined  with  new  accuracy,  and  with 
new  results,  during  this  period.    For  many  enlightened  ex- 
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penments  in  this  branch  of  Hydrology,  wc  owe  much  to 
Sparrman,  Bergman,  Lord  Mulgrave,  M.  Pages,  M. 
Bladh,  Dr.  Watson,  and  Mr.  Kirwan. 

Mineral  Waters,  p.  199. 

Mr.  Boyle  niay  be  considered  as  the  first  person  who 
pointed  out  the  method  of  examining  mineral  waters.  He 
first  ascertained  the  existence  of  air  in  water,  and  directed  to 
a  number  of  tests,  by  means  of  which  conjectures  might  be 
made  concerning  the  saline  bodies  which  the  water  examined 
held  in  solution.  He  was  soon  followed  by  Du  Clos,  of 
France,  by  Hierne,  of  Sweden,  and  by  several  other  phi- 
losophers m  different  parts  of  Europe,  who  made  considerable 
additions  to  the  tests  employe!,  and  the  facts  ascertained  by- 
Bo  yle.  In  1726  BouLDUc  pointed  out  a  method  of  precipi- 
tating several  of  the  saline  contents  of  water  by  means  of 
alcohol.  But  It  was  not  till  after  the  discovery  of  carbonic 
acid  by  Dr.  Black,  that  any  great  progress  was  made  in  as- 
certaining the  composition  of  mineral  waters.  That  subtle 
acid,  which  is  so  often  contained  in  them,  and  which  serves 
as  a  most  powerful  solvent  to  many  of  the  earth$,  and  even 
of  metallic  bodies,  had  thwarted  all  the  attempts  of  former 
chemists  to  detect  the  composition  of  these  liquids.  Since 
the  discovery  of  that  acid,  the  anr.lysis  of  mineral  waters  has 
advanced  with  great  rapidity;  so  that,  at  the  present  period, 
this  may  be  considered  as  one  of  the  most  advanced  parts  of 
chemical  philosophy. — ^Thomson':?  Chemistry. 

The  Dissertation  on  the  Analysis  of  Mineral  Waters,  pub- 
lished by  Bergman  in  1778,  may  be  considered  as  the  first 
great  work  on  this  subject.  No  general  mode  of  analyzing 
mineral  waters  was  known  prior  to  this  publication.  The 
author,  in  this  admirable  work,  not  only  shed  much  new  light 
on  the  subject,  but  he  also  carried  the  investigation  of  it,  at 
once,  to  a  very  high  and  honourable  degree  of  perfection^ 
His  method,  with  many  additions  and  improvements,  has 
been  generally  adopted  by  succeeding  hydrologists.  He 
vras  followed  by  the  distinguished  persons  whose  names  are 
enumerated  in  the  above-mentioned  page.  Besides  these,  the 
names  of  Brf.ze  and  H  assenfratz  are  worthy  of  respectful 
notice,  for  their  analyses  of  the  waters  of  Pu  and  Pougues. 
Dr.  Pearson  more  particularly  examined  the  waters  ofBur^ 
ion;  Dr.GARNETT,  those  of  Ilanvic'gate ;  andMr.  Lambe, 
those  of  Lani)igion  Priors. 
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NOTES  ON  CHAPTER  IV. 


Anatomy,  p.  208. 

The  family  of  Monro,  in  Edinburgh,  have  been  long  and 
eminently  distinguished  in  the  annals  of  Anatomy.  1  hree 
persons,  of  the  name  of  Alexander  Monro,  have,  in 
succession,  adorned  the  medical  school  of  that  city,  since 
the  year  1720:  of  these,  the  last  is  yet  alive,  and  ably  sup- 
ports the  reputation  of  bis  illustrious  family. 

William  and  John  Hunter,  also  natives  of  North- 
Britain,  and  afterwards  residents  in  London,  hold  a  high 
place  in  the  anatomical  hisu>ry  of  tlie  eighteenth  century. 
The  former  was  bom  in  1718,  and  died  in  1783;  the  latter 
was  born  in  1728,  and  died  in  1793. 


Mascagni.  p.  212. 

The  work  of  Mascagni,  on  the  Lymphatics^  is  to^ 
slightly  mentioned.  It  i^-ronsidered,  hy  good  judees,  as  by 
far  the  greatest  work  th^  has  been  published  on  this  subject; 
as  one  of  the  most  valuable  anatomical  productions  of  the 
age;  and  as  a  work  that  must  immortalize  the  reputation  of 
the  author. 

Scarpa,  p.  213. 

This  great  anatomist  wrote  ably,  not  only  on  the  Ear^  but 
also  on  me  Nerves  of  the  Heart.  His  work  on  this  subject 
is  said  to  be  highly  meritorious. 


Physiolo'gy.  p.  238. 

The  Abbd  Lazarus  Spallanzani,  of  Italy,  was  bom 
in  the  year  1729,  and  died  in  1800.  His  researches  and 
publications  in  several  branches  of  natural  history,  especially 
in  animal  and  vegetable  physiology,  place  him  amone  the 
most  distinguished  men  of  his  lage.  On  the  subject  of  DU 
gestioHf  he  is,  perhaps,  the  highest  authority. 
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Theory  and  Practice  of  Physic. 
Medical  Thctny  of  Stahl.  p.  260. 

Among  those  who  embraced  either  the  whole  or  b  part  of 
the  Stahlian  doctrine,  Paul  Joseph  Barthez  is  entitled  to 
respectful  notice.  His  work  He  Principio  Vitali  Hominis^ 
published  in  1773,  and  hh  Nova  Doctrimi  de  Funciionibt^s 
Nutura  HumaTUCy  published  in  1774,  both  deserve  to  be 
commended  as  indications  of  acuteness  and  ingenuity. 

Doubts  have  been  suggested  whedier  Gaubi  us  was  really 
a  follower  of  Stah^..  Dr.  Haller  represents  him  as  cau-r 
ills  vi)\  ei  in  reeipiendis  opinionibus  diffkUis.  He  is  said,  at 
any  rate,  i^ever  to  have  openly  avowed  his  adherence  to  the 
Stahlian  system. 

Perrault  wrote  before  Stai^l.  He  died  in  the  year 
1688.  From  this  writer  it  is.  not  ipiprohable  that  Stahj* 
might  have  borrowed  his  celebrated  doctrine, 

Hoffman*  p.  261. 

Freperick,  Hoffman  was  born  at  Magdeburg,  in  rh^ 
.year  1660.  The  ptincipal  circumstances  much  known  in  the 
jfife  of  this  illustrious  physician,  are,  that  he  travelled  into 
£ngland  and  .Holland,  where  he  became  acquainted  with 
Robert  Boyle  and  Paul  Herman  ;  that  he  never  receive^ 
»ny  professional  fees,  being  supported  by  his  annual  stipend ; 
that  he  cured  the  Emperor  Charles  VI.  and  Frederick  L 
King  of  Prussia,  of  inveterate  diseases ;  and  that  he  had  4 
very  accurate  and  extensive  knowledge,  for  that  day,  of  the 
nature  and  virtues  of  mineral  waters.  Hoffman  survived 
his  80th  year;  and  his  works  were  printed  at  Geneva^  in  six 
volumes  folio,  in  1740. 


pr,  CULLEN.  p.  264. 

Dr.  William  Cullen  was  bom  in  Lanarkshire,  in  the 
west  of  Scotland,  December  11,1712.  He  was  chosen  one 
of  the  medical  professors  in  the'  University  of  Edinburgh  in 
1756,  and  died  in  that  city  in  179Q»  in  the  77th  vear  of  his 
*gc.    The  various  publications  of  this  distinguisned  physi«» 
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ihxi  ire  so  ^ell  known,  that  it  is  unnecessary  to  dwell  on 
their  merits.  Of  these,  his  Nosdogia  Methodica^  his  First 
Lines  of  the  Practice  of  Physic^  and  his  Materia  Medico^ 
arc  the  roost  valuable. — Sec  an  eloquent  and  interesting  Eu-- 
logium  upon  Dr.  Cullen,  pronounced  before  the  College 
of  Physicians  of  Philadelphia,  by  Dr.  Rush.   8vo.  1790- 


Dr.  Browk.  p.  267. 

Dr.  John  Brown  was  born  in  the  village  of  Dunse,  iii 
Scotland,  in  the  year  1733.  His  parents  were  in  verjr  horn- 
b!e  life;  and  through  his  whole  career  he  nnaintained  a  struggle 
with  poverty.  He  began  to  teach  medicine  by  public  lectures 
in  Edinburgh,  about  the  year  1717:  he  removed  to  London 
in  1786,  where  he  died  in  1788,  in  the  53d  year  of  his  age. 
He  was  undoubtedly  a  man  of  great  and  original  genius,  ^id 
of  considerable  acquirements,  but  the  unfortunate  victim  of 
folly  and  intemperance.  His  Elementa  Medidn/e^  first  pub* 
lishcd  by  him  in  Latin,  atid  afterwards  translated  by  the  author 
into  English,  has  been  so  |;enerally'read|  that  it  it  neediest 
to  attempt  a  character  of  it  m  this  place. 


Dr.  Darwin,  p.  271. 

Dr.  Erasmus  Darwin  was  a  native  of  Nottinghamshire; 
in  South-Britain,  where  he  was  bom,  December  12,  173U 
He  was  educated  at  the  University  of  Cambridge,  and  gra« 
duated  Bachelor  of  Medicine  ih  that  institution  in  1755,  and 
soon  afterwards  commenced  the  practice  of  physic  at  Litch-<. 
field,  where  he  long  resided  in  the  honourable,  useful,  and 
profitable  practice  of  his  profession.  His  first  great  work,  the 
Botanic  Garden^  was  ptiblished  in  1789;  the  Zoonontia  m 
J  794;  his  Phjjtologia  in  1799;  and  his  Temple  of  Nature  ^ 
short  time  after  his  death,  which  took  place  on  the  18th  of 
April,  1802. 

Though  the  medical  system  of  Dr.  Darwin  is  entitled  to 
great  praise  as  an  effort  of  genius,  and  as  an  exhibition  of 
much  important  truth ;  and  though,  in  all  his  works,  he  ma- 
nifests great  strength  and  originality  of  mind,  yet  his  phiIo« 
sophy,  both  physical  and  metaphysical,  is  chargeable  with 
radical  errors.  The  atheistical  tendency  of  his  speculations 
can  scarcely  be  doubted  *,  and  his  crude  and  visionary  phUo^ 
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9ophyqf7nind  will  not  stand  the  test  of  sober  inquiry.  This, 
however,  is  not  the  place  to  enter  into  a  discussion  of  diese 
errors. 


Small-pox.  p.  283. 

tt  has  been  ma^e  a  question  whether  the  inoculation  of 
the  small-pox  ought  to  be  considered  as  a  blessing  or  an  evil 
to  society.  Some  have  supposed  that  its  effect  has  been  to  keep 
the  disease  more  steadily  alive,  and  more  extensively  diffused; 
and  thus,  on  the  whole,  that  it  has  produced  an  injury  rather 
than  a  benefit.  Professor  Wat£RH0Us£,  of  Massachusetts, 
in  a  late  publication,  recommending  the  substitution  of  the 
Caw-PoXj  makes  the  following  statement : — "  No  less  than 
ifony  millions  of  people  die  of  the  small-pox  every  century. 
The  Europeans  have  carried  the  smaJUpox  over  the  globe. 
The  Danes  carried  it  to  Greenland,  and  the  Spaniards  to  South- 
America,  where  one  hundred  thousand  perished  with  it  in 
the  single  province  of  Quito.  Wlien  the  annual  number  of 
births  in  London  was  sixteen  thousand  two  hundred  and 
ninety-one,  the  number  who  died  with  the  small-pox  was 
two  thousand  five  hundred  and  fifty-four,  and  still  greater  in 
some  other  large  cities  of  Europe.  A  greater  number  have 
died  of  the  small-pox  since  the  introduction  of  its  inoculation 
than  before  it,  that  practice  being  the  means  of  keeping  it 
always  in  large  cities.^' 


»> 


Dr,  Douglass,  p.  286. 

Dr.  William  Douglass,  who  acted  so  violent  and  con- 
spicuous a  part  in  Boston,  against  the  practice  of  inoculating 
for  the  small-pox,  was  the  author  of  the  work  entitled,  A 
Summary  of  the  British  Settlements  in  America^  two  vols. 
Svo.   London.  1755. 


Materia  Mcdica.  p.  308. 

In  speaking  of  the  Apparatus  Medicaniinum  of  Professor 
Murray,  as  **  the  most  extensive,  learned,  and  complete 
work"  on  the  Materia  Medica  extant,  the  meaning  is,  that 
this  is  its  character  so  far  as  it  goes.    The  learned  author 
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Aid  not  live  to  publish  any  thing  on  the  mineral  or  animal 
articles  of  the  materia  medica.  Professor  Gmeltn,  of  Got* 
tingen,  has  published  the  Mineral  Materia  Medica^  as  a  sup- 
plement to  Murray's  work;  but  he  is  not  considered  as 
having  done  justice  to  the  subject. 


Medical  Scfiool  of  Ktniucty,  p.  324. 

In  enumerating  the  medical  schools  of  the  United  Stately 
that  of  Lexington,  in  Kentucky,  was  inadvertently  omitted* 
This  medical  seminary  was. established,  it  is  believed,  ih  1799, 
when  Dr.  Frederick  Ridgely  was  appointed  Professor  o£ 
the  Practice  of  Physic,  Obstetrics,  and  Materia  Medica;  and 
Dr.  Samuel  Brown  Professor  of  Anatomy,  Surgery,  ami 
Chemistry. 


Medical  Science  in  America,  p.  325. 

There  seems  to  be  no  science  in  which  America  has  tnade 
tnore  progress  than  that  of  Medicine;  and  none  in  which  she 
holds  a  more  complete  independence  of  the  doctrines  and  au- 
thorities of  the  European  world.  It  is  indeed  true,  that  the 
physicians  of  this  country  were  originally  indebted  to  their 
preceptors  in  Europe  for  the  elements  of  most  of  that  know-« 
ledge  which  they  have  since  so  sticcessfully  laboured  to  sim- 
plity,  improve  and  extend.  It  was  namral  to  suppose,  as  so 
many  of  our  most  disringui&'hed  members  of  this  profession 
had  received  their  education  in  Europe,  that  they  would  re- 
main fixed  in  the  trammels  of  early  impressions,  and  refuse 
to  listen  even  to  the  evidence  of  facts,  when  found  not  to 
coincide  with  the  principles  they  had  deeply  imbibed.  Much 
of  this  blind  reliance  on  authoiity  has  been  observed;  but  it 
is  equally  true  that  America  may  boast  of  much  free  inquiry^ 
and  of  much  bold  and  successful  innovation.  This  hemis- 
phere is  the  theatre  on  which  the  prejudices  and  errors  of  the 
European  schools,  in  a  great  variety  of  instances,  have  beea 
refuted  and  abandoned,  and  on  which  new  principles  in  medi- 
cine have  been  proposed,  ascertained,  and  completely  esta- 
blished. In  suppoit  of  this  assertion  it  would  be  easy  to  ad- 
duce, not  only  the  facts  concerning  American  physicians  who 
liad  been  educated  in  Europe,  and  returned  to  their  native 
country;  but  tho&e  likewise  of  European  physi€iauu  going, 

jY 
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In  various  capacities,  to  reside  in  the  West-Inilics.  Arc  dis- 
eases on  this  side  of  the  globe  more  gigantic  in  stature,  more 
marked  and  incapable  otdtsguise  in  their  features  than  in  the 
land  of  our  ancestors — or  to  what  else  are  we  to  attribute 
this  effect? 

It  would  exceed  the  limits  of  this  note,  and  appear  un- 
becoming in  the  author,  to  enter  into  any  discussion  of  the 
conflicting  opinions  of  American  and  F^uropean  physicians. 
Nothing  more,  therefore,  than  a  rapid  glance  at  the  sub- 
ject shall  be  attempted. 

Medical  science  in  America  claims  the  merit  of  improve- 
ments and  discoveries  on  the  following  subjects.  A  more 
simple  and  correct  doctrine  concerning  the  radical  and  uni- 
versal relations  of  diseases;  a  more  rational  and  practical  esti- 
mate of  nosology,  the  importance  of  which  seems  to  have 
been  greatly  over-rated  in  Europe;  more  just,  accurate  and 
consistent  opinions  concerning  the  origin  and  causes  of  epi- 
demic and  pestilemial  diseases,  according  to  which  the  no- 
tions of  their  importatbn  and  exportation  from  one  country 
to  another  are  rejected,  and  the  doctrine  of  their  production 
from  a  vitiated  state  of  the  atmosphere  in  the  situations  where 
they  arc  fotmd  to  prevail,  is  satisfactorily  established ;  more 
correct  principles  on  the  subject  of  Quarairtine,  which  might 
diminish  the  burdens  and  restrictions  of  commerce,  and  render 
the  intercourse  of  nations  more  hospitable  and  humane ;  ami 
a  more  extensive  acquaintance  with  the  medicinal  virtues  and 
uses  of  many  articles  of  the  vegetable  kingdom. 

Among  many  particular  diseases  and  remedies,  the  manage^ 
ment  of  which  has  been  improved  in  the  United  Stales,  the  ml- 
lowing  may  be  selected  with  great  confidence.  A  more  sim- 
ple and  efficacious  treatment  of  |)escilential  diseases ;  a  more 
correct  theory  and  practice  in  dropsy,  particularly  in  tliat  of 
the  brain ;  a  more  discriminating,  decisive  and  successful  em- 
ployment of  blood-letting  in  levers,  and  more  just  indica- 
tions, founded  upon  the  appearapccs  of  the  blood  after  being 
drawn ;  and  a  more  extensive  and  eflicacioas  use  of  mercury 
in  a  variety  of  diseases. 

In  effecting  these  and  many  other  improvements,  xhc  pliy- 
sicians  of  the  United  States  nave  laboured  with  a  laudable 
and  enlightened  diligence.  In  the  first  rank  of  those  who 
have  thus  honourably  employed  their  talents,  it  is  proper  to 
place  the  name  of  Dr.  Rush,  whose  devotedness  to  science, 
and  whose  ardour,  eloquence,  and  perseverance  in  the  dis- 
semination of  it,  will  cause  the  period  of  his  public  instruct 
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lion  to  be  always  hereafter  considered  as  an  interesting  epoch 
in  the  history  of  medicine  io  this  country.  In  truth,  it  may 
be  asserted,  that  this  gentleman,  for  a  long  period  after  the 
commencement  of  his  course  of  public  instruction,  did  more 
in  his  capacity  of  teacher  than  all  the  other  physicians  in  the 
United  States,  collectively ,  to  diffuse  a  taste  for  medical  in* 
quiries,  and  to  excite  a  spirit  of  observation,  and  of  lauda- 
ble ambition,  among  ilic  students  of  medicine  in  our  country. 
The  inquiries  of  Dr.  Mitchill,  with  respect  to  pestilential 
diseases,  the  subject  of  quarantine,  &c.  are  likewise  deeply 
connected  with  that  mass  of  investigations  in  thts  country 
which  commenced  in  throwing  off"  the  yoke  of  European  au- 
thority, and  asserting  the  rights  of  free  and  independent  judg- 
ment. Nor  is  less  praise  due  to  Dr.  Bartok,  for  his  en- 
lightened efforts  to  enrich  the  Materia  Medica  of  the  United 
States,  by  his  researches  into  the  virtues  of  their  vegetable  ti*ea- 
€ure. — Many  other  names  might  also  be  inserted  in  this  place, 
were  not  the  task  of  making  a  selection  difficult  and  invidious. 


NOTE3  ON  CHAPTER  V. 

1  HE  statement,  at  the  beginning  of  this  chapter,  that,  at 
the  conunencement  of  the  eighteenth  century,  '*  almost  half** 
the  surface  of  the  globe  was  in  a  great  measure  unknown^ 
rather  falls  short  of  the  truth  than  exceeds  it.  Perhajis  it  may 
be  asserted  that  five-sirilts  were,  at  that  period,  scarcely  ai 
^11  known. 


Jdditional  Voyagers,  p.  337. 

Deutenant  Synd,  in  the  Russian  service,  set  out  on  a 
voyage  of  discovery  in  1764,  and  returned  in  1768.  Ha 
steered  a  course  more  north-cast  than  any  of  his  predecessors, 
and  made  some  valuable  discoveries  between  Asia  and  Ame- 
rica. 

Among  the  Voyages  which  have  contributed  to  the  im- 
provement of  Geog!aphy,»that  which  was  performed,  by 
pfder  of  the  French  king,  Jn  1771  and  1772,  by  Messrs.  D« 
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Verdun  de  la  Crenke,  of  the  Academy  of  the  Marioei 
at  Qrest,  De  Borda,  Member  of  the  Royal  Academy  of 
Sciences,  &c.  and  Pinpre,  Chancellor  of  the  University  of 
Parisy  ought  not  to  be  omitted.  Though  the  primary  objects 
of  this  voyage  were  the  making  experiments  on  certain  Timt^ 
Jceepers  of  Le  Roy  apd  Berthoud,  and  the  investigation, 
in  general,  of  the  best  mode  of  finding  the  longitude  at  sea; 
yet  its  able  conductors  made  many  other  observations,  an4 
ascertained  many  facts  of  great  importance  to  geographical 
science.  They  pointed  oqt  the  true  situation  of  a  number  of 
places,  seas,  and  coasts,  before  but  imperfectly  known ;  rec- 
tified charts  which  had  been  long  in  vogue ;  and  gave  new 
and  more  accurate  information  on  a  variety  of  points  highly 
interesting  to  navigators. 

In  Mlb  Don  Juan  de  Ayala,  a  Spanish  navigator,  un- 
dertook a  voyaj^e  for  the  purpose  of  exploring  ^e.  north- 
ivestem  coast  ot  America.  He  added  a  little  to  the  sum  of 
geographical  knowledge,  by  discovering  some  bays,  capes, 
and  harbours,  between  the  47th  and  57th  parallels  of  north 
jatitude. 

Our  knowledge  of  Iceland  was  greatly  improved  by  thq 
voyage  of  Sir  Joseph  Banks,  and  Dr.  Solander,  to  that 
island,  in  1772.  These  gentlemen  being  disappointed  in  their 
plan  of  revisiting  the  Sonth-S(:a,  detern^ined  on  a  northern 
•voyage,  in  which  they  were  accompanied  by  the  Rev.  Dr, 
Von  Troil,  Dr.  J.  Lind,  and  several  other  literary  and 
scientific  gentlemen.  They  gave  to  the  public,  as  the  result 
of  this  expedition,  much  new  and  important  information  con- 
cerning the  geography  and  natural  history  of  Iceland. — See 
Von  Tkoil' sLeilcts  on  Iceland.    London.  8vo.  J  780. 

In  1785  Commodore  Qillinqs,  ai)  Englishman  in  the 
IRussian  service,  was  dispatched  by  the  Empress  to  explore 
some  of  the  northern  parts  of  Russia ;  more  particularly  to 
determine  the  latitude  and  longitude  of  rhe  mouth  of  the 
Kiver  Kovimoy  and  the  sitqation  of  the  great  Promontory  of 
the  Tshuiskif  as  far  as  the  East  Cape;  to  form  an  exact  chart 
of  the  islands  in  the  Eastern  Ocean,  extending  to  the  coas^  of 
America ;  and,  in  short,  to  bring  to  perfection  the  knowledge 
acquired  of  the  seas  lying  between  Siberia  and  the  opposite 
co^t  of  America.  Though  this  expedition  did  not  answer 
the  expectation  of  its  royal  patron,  it  furnished  some  addition^ 
to  our  geographical  knowledge.  Commodore  Billings,  in 
particular,  ascertained  the  latitude  of  the  mouth  of  the  /To, 
V/Vw,  and  returned  to  Pct^isburgh,  in  1794,  with  a  variety 
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ef  less  important  details  of  information,  useful  to  navigation 
and  geography. — ^Sce  4n  Account  of  a  Geographical  and 
Astronomical Expediiiont  fife,  by  Martin  Sauer.  4to. 

In  the  years  1790,  1791,  ana  1792,  a  voyage  round  the 
world  was  performed  in  the  ship  Sdide^  commanded  by  Capt. 
Etienne  Marchand,  a  French  naval  officer  of  reputation. 
From  this  voyage  resulted  the  discovery  of  a  group  of  islands 
in  the  Pacific  Ocean,  in  the  neighbourhood  of  the  Marquesas^ 
and  some  additional  particulars  of  information  respecting  the 
x^orth-west  coast  of  America. 


Dawkiks  aniWooo,  p.  339. 

Dawkins  and  Wood  travelled  together  in  Syria.  They 
were  dispatched  by  the  Dilletanti  Society,  chiefly  for  the  pur-« 
pose  of  exploring  the  ruins  of  Balbeck  and  Pdmi/ra.  On 
these  they  published  two  works,  which  were  their  joint  pro- 
ductions; and  contain  little  more  than  architectural  sketches 
of  buildings,  with  explanations.  These  travellers,  therefore, 
are  erroneously  placed  among  those  who  have  rendered  much 
service  to  Geography.  Tl^^  brought  to  Europe  little  or 
po  information,  strictly  speaking,  on  this  subject. 


Du  Halde.  p.  340. 

Jean  Baptiste  Du  Haldc  was  bom  in  Paris,  in  1674, 
He  was  extremely  well  versed  in  Asiatic  Geography.  His 
great  work,  entitled  Grand  Description  de  la  Chine^  et  de 
la  TartarrCy  in  four  vols,  folio,  was  compiled  from  original 
papers  of  the  Jesuit  missionaries.  He  was  also  concerned  in 
9  collection  otletters  be^un  by  FatherGoBiEN,  entitled  Des 
Lettres  £difiantes^  in  eichteen  volumes.  He  died  in  1743. 
— ^Though  ne  appears  so  familiar  with  the  geography,  scenery 
and  manners  of  China,  he  never  was  ten  leagues  n-om  Paris 
in  his  life. 


Bell.  p.  340. 

Bell  is  mentioned,  by  mistake,  as  liaving  visited  Kamiu 
cliatka.  That  respectable  traveller  never  passed  through  any 
part  of  that  country. 


554  Additionai  Nirtef. 

Siberia,  p.  340. 

For  much  important  information  respecting  the  geography 
of  Siberia,  we  are  indebted  to  Plekisner,  commander  of 
Ochotsk,  in  the  Russian  service.  He  received  orders  from 
die  court  of  Russia  to  proceed  to  A  nadirs!:,  and  to  procure 
all  possible  information  concerning  the  north-eastern  parts  of 
Siberia,  and  the  opposite  continent.  Ht  returned  to  Peters- 
burgh  in  1776,  and  brought  with  him  several  maps  and  chari$ 
of  the  north-eastern  parts  of  Siberia,  which  were  considered 
as  highly  authentic  documents,  and  which  were  afterwards 
made  use  of  in  the  compilation  of  the  Gtrnerat  Map  of  Jius^ 
sia^  published  by  the  Academy  of  Petcrsburgh  in  1776. 

Siberia  has  also  been  visited  during  the  eighteenth  ceniuryj 
and  valuable  information  concerning  the  geography  of  that 
inhospitable  region  communicated  by  BrLt,  D'i\uTERocHE, 
Pal^las,  and  Gmelik. 


Kjimpfer.  p.  340. 

Tliough  K.EMPFER,  the  Yimous  traveller  in  Jnpan^  visited 
that  island  towards  the  close  of  the  seventeenth  century,  yet, 
owing  to  his  death,  the  account  of  his  voyage  was  not  pub- 
lished till  1 727,  when  it  was  laid  before  the  public  by  Dr. 
ScHEUCHZER,  to  whom  K^mpfer's  manuscripts  were  com- 
mitted by  Sir  Hans  Sloane. 


Rdmphius.  p.  341. 

Rum  PHI  us  is  erroneously  mentioned  as  belonging  to  tht 
eighteenth  century.  He  belonged  entirely  to  the  seventeenth. 


Africa,  p.  343. 

Among  those  who  have  contributed  to  elucidate  the  geo- 
graphy of  Africa  f  Mr.  Led  yard  is  mentioned  by  mistake. 
The  fact  is,  he  was  arrested  by  death  so  soon  after  setting 
out  on  his  journey,  that  he  cannot  be  represented  as  having 
done  any  thing  to  improve  our  knowledge  of  that  <ju5p*ter  of 
the  ^lobc. 
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Among  the  modern  travellers  in  Afrkay  Ho&kemak  dc* 
serves  respectful  iioikc.  His  Travels  from  Cairo  to  Mour* 
&vuA\  tli€  capital  cf  the  Kingdom  of  Ftzzoiu  in  the  yc»ni 
1797  and  11^3,  added  something  to  our  knowledge  of  the 
interior  of  Aiiica. 

Mr.  Browne  was  inadvertently  mentioned  as  having  wit* 
sited  Abyssinia*     He  did  not  go  into  that  part  of  Africa. 

Flacourt  is  placed  bymi)»iake  in  the  eighteenth  century* 
He  lived  in  the  preceding  age. 

Sir  William  Jones  has  given  the  best  account  of  thtf 
Goiihoro  Ides  tliat  is  extant. — See  the  Asiatic  Miscellanj/^ 


Turkish  Eiiipire.  p.  347. 

The  travels  of  Chandler,  Tournefo]lt»  D'Ohssobt* 
and  Olivier,  in  the  Turkish  Empire,  have  thrown  much 
new  light  on  the  physical  and  moral  condition  of  different 
parts  of  tiiat  section  of  tl)e  globe. 


North-America,  p.  340. 

Some  of  the  best  accounts  of  the  physical  and  moral  con^ 
dition  of  the  western  parts  of  North- America,  have  been  given 
by  Moravian  Missionaries. — See  particularly  the  llistoty  of 
the  Missions  of  the  United  Brethren  avwng  the  Indians  in 
North- America.  By  George  Henry  Loskiel.  Trans- 
lated by  Latrobe.    8vo.    Lond.     1794. 

John  Lawson,  whose  work  on  Northr-Carolina  is  referred 
to  in  the  above-mentioned  p^ge,  was  the  Surveyor-General  oS 
that  colony  at  the  beginning  of  the  eighteenth  century.  Hia 
work  is  a  valuable  one. 

Brickell  is  also  mentioned  in  connection  with  Lawsok^ 
as  having  contributed  to  extend  our  knowledge  of  that  coun- 
try. But  since  that  pa^e  was  written,  the  author  has  ascer- 
tained tiiat  Brick  ell's  work  is  nothine  more  than  a  villain- 
ous imposition.  He  put  his  name  to  Lawson's  work,  and 
not  only  copied  verbatim  whole  pages,  but  the  entire  volume, 
excepting  merely  those  alterations  which  became  indispensi- 
bly  necessary  to  give  some  decent  colouring  to  the  imposture. 
Brick ELL*s  publication  was  made  in  1737. 

Jean  D'Auteroche  Ch  a ppe,  a  French  astronomer,  who 
tvai  born  in  1738,  went,  in  I7€i>,  to  Califomiaf  to  observo 


i36  Addititmal  Notes. 

the  Transit  of  Venus.  His  Voyage  to  California  contaiM 
some  interesting  information  concerning  that  country.  Hd 
died  there,  some  time  after  his  arrival,  of  an  epidemic  disease. 

M.  Bossu  was  a  Frenchman.  His  Travds  into  Norths 
America^  published  at  Paris,  in  1777,  are  said  to  deserve  but 
little  credit. 

Dr.  John  Mitchell,  an  Englishman,  who  resided  some 
years  in  Virginia,  and  whose  name  has  been  frequendy  men* 
tioned  in  this  work,  contributed  not  a  little  to  extend  our 
knowledge  of  American  geography.  His  Map  of  Norths 
America^  published  about  the  year  1755,  was,  for  some  time 
after  its  publication,  the  best  extant. 

Some  valuable  information  respecting  the  geography  of 
Lmiisiana  was  communicated  to  the  public,  in  the  course  of 
the  eighteenth  century,  byCRozAT,  Du  Pratz,  and  Char- 
levoix. But  our  acquaintance  with  tliat  part  of  North- 
America  is  extremely  small  and  imperfect. 

The  geography  of  Greenland  has  been  considerably  im- 
proved by  the  Moravian  Missionaries,  who  visited  and  resided 
for  a  number  of  years  in  that  inhospitable  region. — See  a 
Description  of  Greenland^  &c.  by  Hans  Egede,  who  had 
been  a  missionary  in  the  country  for  twenty  years.  Trans- 
lated from  the  Danish.  8vo.  London.  1745.  See  also  the 
History  of  Greenland^  ^c»  by  David  C&antz.  Translated 
from  the  German.  2  vols.  8vo.  1767. 


D^Anville.  p.  352. 

Jean  Baptiste  Bourguignon  D'Anville,  Geogra- 
pher to  the  Kine  of  France,  was  bom  in  1697.  He  was  one 
of  the  most  dihgent  and  endiusiastic  geographers  that  ever 
lived.  He  is  said  to  have  laboured  jifteen  hours  a  dm^  for 
jifty  years^  to  improve  this  favourite  science.  He  med  in 
January,  1782.  The  extent  and  value  of  his  labours,  for 
the  illustration  both  of  modern  and  ancient  geography,  are 
generally  known. 


Ancient  Geography,  p.  352. 

Our  knowledge  of  Ancient  Geography  has  been  consider- 
ably improved  bv  the  labours  of  Mr.  Jacob  Bryant. — See 
paiticularly  his  Observations  on  Ancient  History^  &c. 
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Map-Makers,  p.  353. 

Several  of  the  persons  mentioned  in  this  page  are  erroneousljr 
represented  as  constructors  of  Maps  and  Charte.  They  were 
onlY  distinguished  venders  of  these  articles. 

Among  the  constructors  of  Maps^  the  additional  names  of 
De  Bouoe,  LoPEZf  Bowles,  Moll,  Palairet,  La 
RouoE,  Senexi  and  Jeffreys,  are  worthy  of  respectful 
notice. 


Maps  of  the  United  States,  p.  352. 

No  general  vcap  of  the  United  States,  that  can  be  called 
corrects  has  yet  be^  published.  That  of  Arrowsmith  is  the 
best,  and  is  highly  respectable.  But  good  maps  of  most  of  the 
individual  States  nave  been  presented  to  the  public.  Of  these 
the  following  is  an  imperfect  list: — New-Hampshire,  by  Hol- 
land; Vermont,  by  Whitelaw;  Rhode-Island,  by  Har- 
ris; Connecticut,  by  Blodget  ;  New-York,  by  De  Witt; 
Pennsjfhama,  by  SScull,  and  by  Howell;  Maryland  and 
Delaware^  by  Griffiths;  Virginia,  by  Fry  and  Jeffer- 
foK;  the  country  west  of  the  AlUglutny  Mountains,  by 
HuTCHiKs,  Imlay,  Lewis,  and  Williamson;  North  and 
South  Carolina,  byMouzoN,  Purcell,  and  othen;  and 
Kentucky^  by  Barker. 

De  Witt**  Map  of  the  State  ofNea>-Tork.  p.  354. 

The  map,  which  is  stated  in  the  above-mentioned  page  to 
be  in  great  forwardness,  has  been  since  published,  by  Stmeom 
De  Witt,  Esq.  Surveyor-General  of  the  State  of  New- 
York.  Thb  map  is  probably  the  best  delineation  that  lias  yet 
been  given  of  any  part  of  our  country. 
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NOTE  ON  CHAPTER  VL 


Standtttd  of  Meamre,  pua65. 

X^HE  inaccuracy  to  which  a  standard  of  nyea^uro,  dd-ivej 
frdm  the  cqnomooo  penclaluro«  ia  iiffble,  arises  front  clie  diffi^ 
cult^  of  measuring  die  precise  distance  between  the  real  poiaa 
of  suspension,  and  the  centre  of  oscillation  of  the  pendulum. 

To  obviate  this  difficulty,  Mr.  Hatton,  and  after  him^ 
still  more  successfully,  Mr.  Whitehurst,  devised  their  im^ 
provements.  Since  the  publication  of  Mr.  Whitehurst, 
$r  Georgk  Stff^cKBURGH  Ev^LYN,  Rssiitting  his  princi- 
piesv  s^  ptirsuing  his  path^  Ins  made  further  experinsentv 
which  throw  new  lig,Ut  oq  the  ski^im-^-Sfi^  Pkili$»  Trans^ 
119^.    p,  174. 

The  method  adopted  by  the  Freacb  la^titiile  for  obtainiog' 
4n  invariable  Standard  of  me^sure^  is  to  assume  a  rertain  por- 
tion  of  the  whole  circumference  of  the  earth.  For  this  pw-c 
pose  they  actually  measured  on  a  great  circle  of  the  eardi,  tboi 
distance  between  Umikirk  and  BarctlanOn  Thd  portion  o£ 
thp  meridiaa  iironi  JJunkirk  ta  B/ufdes  was  meaisttred  by  I>b«» 
ii,AJ4BRK^  and  ttvkt  from  BJuaks  x^M^^ebma^  by  MrcKiiiii^ 
From  this  meafBuTement  the  length  of  the  whole  meFidiin  ww 
easily  calculated ;  after  which  a  certaaa  portk)li  €if  the  wholA 
circle  (a  Jorty-miiUionih)  was  fixed  upon  as  the  standard  of 
measure.  This  standard  the  French  cali  the  Metre^  which  is 
about  e<)ual  ta  ^9.  yi  I  English  inches 
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NOTES  ON  CHAPTER  VH. 


Comparative  Dimensions  of  Ancient  and  Modem  Ships* 

p.  369. 

When  it  it  asserted  that  the  last  age  is  reroarkid>le  for  a 
great  increase  in  the  dimensions  of  ships,  it  is  meant  that  this 
may  be  considered  as  a  general  truth.    The  vesseb  which,  at 
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(the  faeginning  of  the  ceatury,  were  sent  oa  long  Toyages  ot 
^SfloovBry*  or  other  imporcant  enterpriace,  i»ere,  in  mar>y  in^- 
iKapccs,  ^s  small  as  thooe  ^ftrfatch  are  now  cooai^er^d  fit  otAf 
for  coasters. 

«*  The  trading  vesieb  of  (he  ancients  were»  bi  geneftBl, 
mttoh '  inferior  in  size  to  those  of  the  modems.  Cicsa6 
inctimns  a  number  of  ships  of  burthen^  none  of  which  waA 
below  2000  amphora  (quorum  mirwr  nulla  ent  Amn  mil'* 
Hum  mnpharumjt  i.  e.  about-  66  ton^  which  be  seems  to 
have  thoaght  a  large  shtpw  (Cic.  Fanh  m,  %$^)  There  were» 
however,  some  ships  of  enormoos  balk.  One  bailt  by 
Ptolemy  is  said  to  have  been  280  cubits,  that  is,  420  ftet 
long,  and  another  300  feet:  the  tonnage  of  the  fomier  being 
7182,  and  of  the  latter,  3197*  (Athenaus.)  The  ship 
which  brought  from  Egypt  the  ereat  Obelisk  that  stood  in 
the  Circus  3i  the  Vatican  in  the  time  of  Caligula,  bestdei 
the  Obelisk  itself,  had  1 20,000  mm^tV  of /bi/ef,  or  leniileSf 
a  kind  of  pulse  for  ballast,  amounting  to  about  ll^S  taoi$. 
]Plin.  xvi.  40.  §  76." — See  Adams's  Aniifmiiei.    . 


Brindljsy.  p.  374. 

James  B^iindley^  the  cdebratcd  engineer,  was  bam  in 
Derbyshire,  in  the  year  1716.  He  earlv  devoted  himself  to 
snechanical  pursuits;  and  was  bred  a  mill-wright.  His  ast^ 
aishing  enterprize,  and  nsefiil  improvements  in  the  formation 
of  aqueducts^  canals^  fcc*  are  generally  known,  and  will  long 
do  hoqour  to  his  memory.  He  died  in  1772,  in  the  m£ 
year  of  his  age. 


NOTES  ON  CHAPTER  VUL 


Culiivaiian  of  the  Potaioe.  p.  332. 

IT  is  a  curious  fact,  that  this  most  excellent  vegetable  has 
been  in  common  use  in  Norik^Briiain  but  a  few  years,  in 
France  it  has  been  long  known;  but  was,  for  many  yeari^ 
pxprodly  proscribed,  i|i  coQse<|ueQce  of  us  belonging  to  th^ 
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genus  &)lanum9  ^  very  suspidous  fiunily  of  plants.  Hie  le^ 
volution  in  that  country,  however,  has  brouflrht  it  into  use^ 
and  the  prejudices  against  it  are  gradually  yielding  to  expe- 
pence. 

In  many  parts  of  Grermany,  prejudices  still  more  inveterate 
against  the  use  of  the'Potatoe  prevailed.  We  are  told^ 
indeed,  that  in  son^e  parts  of  that  country,  until  within 
a  few  years  past,  the  inhabitants  would  almost  consent  to 
starve  rather  than  eat  this  pleasant  and  most  useful  vegetable. 
C)ount  RuMFORi>  exerted  himself  to  bring  it  into  favour  in 
JPavaria^  and  at  length  succeeded.  Ac  the  close  of  the.  18th 
century  it  had  come  into  general  use  in  most  of  the  countries 
of  Europe, 


Bice  and  Cotton  in  South^Carolina.  p.  384. 

The  cultivation  of  Rice  in  South-Carolina  has  undergone 
several  revolutions  in  the  course  of  the  last  thirteen  years; 
In  the  year  1790,  87,179  tierces  of  this  article  were  exported 
from  that  State.  In  1792,  102,235  tierces  were  exported. 
Since  that  time  the  quantity  exported  has  been,  with  some 
variations,  generally  diminishing.  In  1800  the  number  of 
tierces  amounted  only  to  64,769. 

The  progress  of  the  cultivation  of  Cotton  has  been  muclf 
more  remarkable*  In  1790,  the  quantity  of  cotton  exported 
irom  SouthrCarolina  was  9840  pounds;  in  1795,  1,109,653 
pounds;  in  1800,  6,425,863  popnds;  and  in  1801,  8,301,907 
poynds. 

For  the  above  information  the  author  is  indebted  to  the 
politeness  of  Dr.  John  f  ari^er  Gough,  of  Charleston. 

Jrtiftcial  Meadows. 

a 

The  formation  of  artificial  meadows  is,  it  is  believed,  in  a 
great  measure,  if  not  entirely,  a  peculiarity  of  the  eighteenth 
f:entury. 

Gardening,  p.  385. 

Cultivated  Fitut  Gardens  may  also  be  considered  as  chiefly 
belonging  to  the  eighteenth  century.  At  anv  rate,  the  im« 
provements  in  this  department  of  i^riculture,  auring  the  cen^ 
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tary,  were  great  and  important.  Since  the  time  of  the  cele-* 
brated  Philip  Miller,  who  was  styled,  by  foreigners  as 
weii  as  his  countrymen,  Hortulanorum  Princeps^  many 
writers  on  this  subject  have  contributed  to  the  progress  of  imi^ 
provement* 


Bearing  Cattle,  p.  387. 

Among  those  who  have  distinguished  themselves  by  their 
successful  attention  to  the  breeding  of  cattle,  paniculariy  to 
the  ascertaining  chose  circumstances  which  affect  the  growth, 
size,  strength,  beauty,  &c.  of  cattle,  Mr.  Bakewell,  of 
Great-Britain,  has  particularly  distinguished  himself.  The  mu^ 
nificent  encouragement  given  to  improvements  of  this  kind  by 
the  late  Duke  ot  Bedford  and  Lord  Somerville,  are  also 
worthy  of  particular  notice  in  sketching  the  agricultural  pro* 
gress  of  the  last  age* 


MOTES  ON  CHAPTER  IX. 


Fire  Engines*  p.  395. 

Great  improvements  have  been  made,  during  the  ago 
tinder  consideration,  in  the  construction  of  engines  for  extin" 
guishing  fires.  The  efficiency  of  those  engines  which  have 
been  formed  for  this  purpose  within  the  last  twenty  or  thirty 
years,  compared  with  those  which  were  in  use  at  the  begin- 
ning of  the  centuiy,  is  wonderfully  great.  The  addition  of 
an  air-^cell  to  these  machines,  by  Mr.  Newsh^m,  of  Lon- 
don, gready  increased  their  power,  and  deserves  to  be  men- 
tioned as  an  important  event  in  the  course  of  their  improve* 
ment 

Tanning*  p.  399. 

The  mode  of  tanning  leather  with  great  expedition  was 
first  recommended  by  Seouik,  of  France.  It  was  introduced 
bto  England  by  Mr.  Desmond,  about  the  year  1795  i  and 


1h8  been  freraently  enplofed  vvith  gtttt  aacceai.  But  it  it 
«id  to  be  only  eJigible  in  cases  of  prcnbg  tnccM^itj^  whci^ 
i)m  process  must  be  cocnplcced  in  a  tbort  time,  being  expeo^ 
five,  and,  M  aome  believe,  in  a  dej!;ree  injurious  to  the  len? 
^er.  The  liquid  for  tanning  leather,  according  to  thi$  me* 
diod,  is  obtained  by  digesting  odk  bark^  or  other  proper  ma? 
terial,  in  water,  frequently  drawing  off*  the  water,  ami  pour-r 
ing  it  upon  fresh  tan,  uiftil  the  liquor  is  highly  coloured,  and 
very  strong.  Into  this  liquor  the  hides  are  immersed  for  a 
^w  days,  after  beii^  previoQ8l3r  |Hiepared  for  tamiiog  by 
means  of  galtic  hxhiunt  and  tfiiriaUc  ticid. 


NOTES  ON  CHAPTER  X. 


CdUections  of  Specimens  in  the  Fine  Arts.  p.  305. 

IN  the  opinion  expressed  in  this  page,  that  ^  the  monument^ 
of  human  genius,  especially  in  Painting  and  Sculpture,  col* 
lected  and  displayed  in  the  city  of  Paris,  were  more  numerous 
and  magnificent  than  were  ever  before  displayed  in  one  place,^^ 
there  is  evidently  a  mistake;  at  least  the  statement  is  by  no 
SMsana  true,  w  it  respects  Sculpture.  We  have  but  very  fe^ 
of  the  fine  works  of  antiquity.  Ao^AN 's  VHU  posica<iw^ 
pore  than  all  Europe  at  present. 


Pnrtiwi  Painteri.  p.  41U 

SoM KEY  is  entitled  to  a  place  among  the  diitiiiguished 
fortrmt  pdnters  of  Great^Britain. 

Angelica  Kauffmav.  p.  411. 

A  friend,  on  reading  what  is  said  of  this  celebrated  aftist 
in  the  above-mentioned  page,  made  the  following  remark:*-* 
**  I  think  you  speak  in  rauier  too  strong  terms  of  ttko  geniuiof 


Al^GELicA  Kauffman.  Although  she  is  very  high  on  the 
list  of  artists,  har  trarkB  have  not  sufficient  fovce  of  character 
and  composition  to  entitle  her  to  such  praise." 


Landscape  Ptar^ing.  p.  411^ 

In  Landscape  painting  Moreland  is  entitled  to  respectfbt 
notice.  He  is  said  to  have  a  very  superior  genius  for  this  dc^ 
partment  of  painting. 


Painting  on  Glass.  (>.  413. 

The  finest  specimens  of  Jervas's  talents  in  painting  ott 
glass  are  some  copies  from  West,  in  the  windows  ot  St^ 
George's  Chapel,  at  Windsor. 


Soman  Sculpture,  p.  415. 

**  Roman  genitis"  in  sculpture  is  improperly  mentioned.   A 
Roman  school  of  this  art  is  scarcely  recognized. 


AlgarDi.  p.  415. 

Algardi  lived  early  in  the  eighteenth  century.  Among 
the  numerous  works  on  which  his  reputation  is  built,  his  fa- 
mous specimen  cf  Alto  Beliefs  in  St.  Peter's,  at  Rome,  de* 
serves  panicular  commendation.  The  subject  is  the  appear- 
ance of  St.  Peter  and  St.  Paul  to  Attilla,  when  laying 
siege  to  Rome.  It  is  one  of  the  finest  things  to  be  seen  in 
that  city. 


Impressions  /ram  Marble,  p.  \20. 

The  principal  advanta^  attending  the  method  of  taking 
off  an  impression  of  any  figures  or  writing  drawn  on  marble^ 
is  the  perfect  freedom  with  which  the  figures  or  writing  can 
be  drawn. 
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Raphasi*  Morghzk*  p.  422« 

Tlie  name  of  this  celebrated  engraver  is  erroneously  spelled 
in  the  page  above-mentioned.  It  is  Morghen,  not  Morgan. 
It  is  also  a  mistake  to  place  him  among  the  artists  of  Great- 
Britain.    He  is  an  Italian,  and  resides  at  Florence. 
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